Spatial Averages of Coverage Characteristics in Large CDMA Networks by Baccelli, François et al.
HAL Id: inria-00072426
https://hal.inria.fr/inria-00072426
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Spatial Averages of Coverage Characteristics in Large
CDMA Networks
François Baccelli, Bartlomiej Blaszczyszyn, Florent Tournois
To cite this version:
François Baccelli, Bartlomiej Blaszczyszyn, Florent Tournois. Spatial Averages of Coverage Charac-
teristics in Large CDMA Networks. [Research Report] RR-4196, INRIA. 2001. ￿inria-00072426￿
IS
S
N
 0
24
9-
63
99
   
   
 IS
R
N
 IN
R
IA
/R
R
--
41
96
--
F
R
+
E
N
G
ap por t  
de  r ech er ch e 
THÈME 1
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Spatial Averages of Coverage Characteristics in
Large CDMA Networks
François Baccelli — Bartłomiej Błaszczyszyn — Florent Tournois
N° 4196
Juin 2001
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau, Rocquencourt, B.P. 105, 78153 Le Chesnay Cedex (France)
Téléphone : 01 39 63 55 11 - International : +33 1 39 63 55 11 — Fax : (33) 01 39 63 53 30 - International : +33 1 39 63 53 30
 	
 !" $#% &'()*	&+), -.
0/21  34657!(89
:(;=<?>(@BADCFEHG<6IJILKJMFMNCNOHPQG<?;	RTSUADVWCXK)YG9SZ<?E=[JIL[L\]E=[L\]>^_P`:aMXAb;)KJ>bR9cADd;=>]AbCFEfe
gihkj)lmonqp ras	tum=vxwzy{m	|at~}Jt|j)lm)t
u~m	|agrQ
rvDT|ikm!um	hkm)~hkm6knfp wkxTnp Lvm)t
¡ ¢¤£f¥¦§£L¨ gihkm%vl©ª|hkm¡um)t~m)L|v?m)t|tuhkf«¬|uhvx|t~|Jhvt|HTm)Tlm	|u~}­k~®Jkm)tov
m	¯)m)L|)Tlkw|vx|Tv°]ªXvlm	«'T~±²v°°³f«³k_Tkm´|Hum)³	|Tm	Tlm	|~³)v°(hkvv¤|m	u³t|)t!ªQ°µv~Tm
¶·¸¹km¤|º«»T~±Btat~wkh{vti)f®m)vxTmTt~ª¼|~½Zhvkkx¾°m	®Tm	°U¿gihkmm)km	v°D³km)v)Tkt~³t|tHum)um)t~m)L|~½
³k!|hm°z)vx|T´ªÀvxB|um)kkvtv6ÁxT`lTÂk³°mit~|vx|TktQvtQum=vx°³³Ã)vx|Tkt xª*t~|uzhkvt~|u³aDTL|'uJ)m)t~tum	t
³9|uhkmq°µvkma«|uhk³9vtul_k°mkvvlm	|uu	°µvt~t)ÄB«hk³h¡|v±m	ti³L|v)	TwkL||hmÅ³~um)wk°µv~|u³m)txª]vz½
|m	kvLÁxlTÂk°³m'vx|u|um)~kt³ovÅt|vx|u³t~|u³)v°z«»v=}T¿ gihkt`vkk~Lvho°³m)vkt|u!km	«WªXTulwk°µvtvkotulwk°³vx|T
tuhkm	l_m	tav°³°«kTkmq|u´)Tlkw|umfÁxm	t~|l9vÆ|m|uhkmÅt~vx|³v°Dvf®m)uvTm)tªÀ|uhkm)t~m°³J=v°?hvuv	|um)~³t~|u³	t³
ªXwkk¤|³´ª6|hkmlJkm)°zvvxl_m¤|m)~tÇFm)kt~|º}xªbvxB|um)kkvtT lTÂk°³m)t	Ä°³vf«ÈxªDm	l_tut~³T?f«»m	)ÄTªFv³k
°µv=«Ém	|x¿ËÊovk%|o?m)ªXTul¬®xv~³Twtvuvl_m¤|~³ÅTz|³l³Ã)vx|Tkt	¿
ÌÍLÎbÏ~ÐÑ ¥ÆÒ(¢x¨ ¶·¸Ä]t~|uzhkvt~|u³Tm)Tlm	|u~}Ólzm)°UÄmÔykvx	|"tu³lwk°µvx|u³TbÄ]ÕzhvkT.)vv	|º}Ó°³m¤®Tm	°Ö½
tum¤|t)Ä(hvk¾WÃ)Tkm	t)Ä()f®Tm	vTm_kuÂvÂk°³|º}Ä*lm=v­)m	°³°`v~m=vÄ])TL|v	|"k³t|~³Âkw|u³TªXwk	|T*ÄvuvÆ½
l_m¤|~³T|u³l³tuvx|T
×Ø?Ù(ÚÆÛÜXÙ]ÝÀÜXÞQß?à=á!âUãäåLæ çèêéqßëÔá¤ì¤ì)áíîÔâUïêð~ñÀäóòµéiîÔïêèôÅõâZîÔöx÷óø¤ïËð~ù ú*î¤÷~÷óä~èûèêïýü(ä~öÆð~ù þÿâuù ïËðâUä~ðNä~îÔâZ÷*î¤ðÆî¤â
	Uïêî¤èûè
þÿãöxåfä~å	ä`õâZîÔöÆ÷ä è~÷óø	é *Ü	âUî¤ö	ÀÙQØ! "  »ì¤ì'à#%$#"ì& »îÔöÆå'	(Æä`ÝÙ]Ý) +*-,.0/21,435ÆâNø"6Xä~÷7	
8 Ø?ÙÚÆÛÜXÙ(ÝÀÜXÞ:9 ç]öï;¤äâZðNï<	=øÔþ->âNøf÷@?ÖîAßkà)áÅâUãäaåBæ ç]èûéÅßDëÔá¤ì¤ì)áqíkî¤âNïËð~ñäóòµéî¤ïûè³ôiú*îÔâ(	NäCBTù úbèêî	ð
Du÷4DCfð(DC=öü(ä~öÆðù þÿâuù
 ïËðâUä~ðNä~îÔâZ÷*î¤ð*î¤ð'þÿãöÆåfäuåE	(äõâZîÔöx÷óäF è~÷ø¤éG *ÜH	âUî¤ö	ÙIF""ØJ " " ì¤ìà#@$&aì&F fù¡ÞÀååfïK	Nïêø¤öÆî¤è
ðNã&&ø¤â(	]îÔèËðFø÷î¤éä(þÿâUø¤é+LúbÙM	âUî¤ö	- 'í?ìN¤ÞìÔàOá
P Ø?Ù(ÚTßxà)á'âUãäåLæ ç]èûéÅßë¤áÔì	ì	áíî¤âNïËðñfäò³éiî¤ïûè³ôõzèêø¤âUäö	uù  zø¤ãâUöø	ïêðºü(äöÆð~ù þÿâ
1  ,%,H+ _{)!
¤H $ &' ()* 	H
H 
	 ¡]¡
%,{ 
	 ",%À $/ 1 
 ¢  ¨ v²Âkwz|okmH)m¤|v~|u³)°m9m	t~|okmHlTL|~m)BwkmH°³vTs)l_s¤|um¡v°s=vx|uT³~m_ªXTwukÖ|wkÈ=vxkum
=v°)wk°³vx|³umm	¯=vx)m­DTwH°µv kus	k³¤|T km)t{=vxv¤|s)~³t| Bwkm	t%Ts)Tls	|uu!Jwm)tHkmÓTuvkkt%us	tum)vwzy
¶·¸"ÄJ|um)°³°m)t"Bwkma°µv)Twz®Tm)|wk~mqTw°³m	t`Ã)Tkm	t»kmkÖ®Tm)vw9kw$#&%('*),+.-(/10Ô¿ 32 ks)mTs	ks)uv°³m)ktut~|mam)
wkkm`um	kus	tum	B|vx|Tkm`°µv°³J=vx°³³tuvx|Takm)t]vL|m	kkm	t(m¤|km)tlTÂk³°m)tD)Tll_m~s=v°³tuvx|TktbmkuJ)m	tutuwt
Dk	|uwkm)°tv°s=vx|uT³~m)t`vkt'°³mak°µvx*ÄBvkvx~|m	vL|54"km)t')°µvxtutum	t»vxvls	|uu Bwkm	t't~³lk°³m	t76B)m	)?Dm	ulm	|
k|vl_lm)L|"km¡k~m)kum9m	 )Tl|um9°³m	t"u~s)Twk°³vuÖ|s	tm¤|°m)tvx°³s=vxt"k~s)t~m)L|t´vxkt°³m	t°z)v°³tvx|u³Tkt
km)tvL|um)kkm	t"m¤|km)t!t~|vx|TktlTÂk°³m)t	¿*»m¤|u|um_vxkkuJhkmo)kkwkÖ|4%mTw®Tm	°³°m)tÅªXT~lwk°³m	tÅm	|84Hkm
kTw®m=vwJyHtuhs)l_vt»kmtulwk°µvÆ|³?m)~l_m¤|u|vL|»km=v°)wk°m)QTw9 2 m	t~|l_m	'°m)t'l_f}Tm	kkm	ttuvÆ|µvx°³m)tQkm
)m	t')vv¤|s	u³t|!Jwm)tQm)oªXTk	|u³Tokm	t'kvvlj	|uum	tQw9lzkj	°³m!ÇXkm)tu|usm)t'vL|m)km)t'm	|Qkm)tQlTÂk³°m)t	Ä
°³Takm°³v.kwktutvxk)m 2 s)l³t~tuT m	|Hm° 2 s	®xvkTw³tut~m)lm)L|Hm¤|¿êÊ9m	|¡kml_m¤|u|uum²m	 Jm)wz®z~m²kÖ®Tm)~tum	t
T|u³l³tvÆ|³kt»vxvls	|uu Bwkm	t)¿
9 Ñ £f¢ Ï §;:  ¢¨ ¶·{¸ÄBTs)l_s¤|um»t|Jhvt~|u BwkmxÄLtu³lwk°µvx|u³T"m¤yv¤|mÄL)vv	|uskmÕzhvkT*ÄªXk	|u³T
kmk®m=vwbÄTÃ)Tmikmhvkkf®m))ÄLuTÂvxÂk³°|s'kmi)w®Tm	~|wumÄBt~wk~ªFv	mil_f}m)kkmkm	m)°³°wk°³mxÄx³t~|uuÂkw|T
km!)TL|v	|)Ä?|l_tvx|u³T_vvxl_s¤|u!Bwkm¿
  % %	 -(/10 %
,/ '/ +.0 
  ,oÀ( {&Q	",
·Tt|Åª)wk~um)L|¶·¸7vxv°}Jt~³t³tÂvt~m)²²votu³lk°m	{~m)k~m)t~m)L|vx|u³Tª |uhkm"wkkm)~°}J³_km¤|~½
«»u±HTm	Tl_m¤|} 
! ¸qL|um)kv­vx|~|m)~ktvum%ª¼|um)Èum	kum	tum	B|um) m	|hm)´ÂL}ÈÂL}Èv"k|um%vx|u|um)~	Tktut~|u³kÓªTkm
)m	L|vx°`vL|m)vvxkÓ|t³um		|!km	³ThBÂ?Tut	Ä*«hk³h­³tqtuwkk?Tt~m) |u%um)um)t~m)L||hkm$#  &% % /1'('
- 0 +.'()/1'(tum	m) ÂL}­v.vL|m)vÄÂL} v­³*kk|um~m)Tw°µvvÆ|u|m	u ª?T³L|ut"Ó|uhkmk°µvmÄ
«hkh.°³m)vkt|%|hm_	°µvt~tu³)v° hkkm	}J)lÂ.lzm)°U¿,+»x|hÓ|º}z?m)t"ªkvx|u|um)ut"vxumkm	®m)~|uhkm)°m)t~t
v±Bkf«°³m	kTm	 |%Â?mo³vm7Bwvx|umÄ]vt!um)v° vx|~|m	ukt!³ªFv¤|!)TL|v³­v¡®Tm	~}Ó°µvxuTm´BwklÂ?m)!ª
?T³L|t«|hkHk°µvxvq~m)Tw°µv~|º}vx|vx°³°U¿qgihk³tÅtq|~wkmkx|Tk°Ö}{ªXÅkm	|º«'T~±Jt«hkm	umovL|um)z½
vtvumo|hkm	l_t~m)°Ö®Tm)tl_TÂ³°³mo°³±m³.v hkJ9m	|º«'Tu±Bt{ÇFt~m)m¡mx¿û¿.-0/21¼ÊÔÄÂkwz|ov°³t~ªXTkm¤|º«»T~±Bt
«|uh3yzm)vL|m)vt)¿54T6zym	vxB|um)kkvt)Äuum	Twk°³vuÖ|º}_t|m	l_tªX~Tl |uhkm!°µv±ª(hkTlTTm	km)Ö|º}
ª|uhkmkm	l_Tvkh³km)kt~|º}*6Àm	®m)Ó³|hkmhTl_Tm)km	Twkt=vt~mÄ*	Tt~|!vxk|DTvkh³=vx°]	Tz½
t~|uvL|t'v°³t~°m=vo|Bwk|umu~m)Twk°³vvL|um)kvvx|~|m)~kt)ÄJv|)wk°³vu°Ö}tu³km	ktumwkuÂvx¡v~m=vt
km¤|º«»T~±Bt)¿
!87 L|m	½º	m)°°?L|m)ªXm)~m)k	m)tvxumaª¼|m	9um	kum	tum	B|um)H9v!tul_k°m	´«v=}o|J«hk³h¡m	|uhkm)`kJm)tQk|
|vx±mTm	Tlm	|~³)v°vx|v_³L|9v)	TwkL|!vx|Åv°³°'ÇFmx¿û¿q|hkm	tumL|m)ªXm)~m)k	m)t!v~m³)°³wkm)²|uhkmtu
=vx°³°³m	|hm)ul_v°]kTtumfÊÔÄ*Twktum	tTkmª`|uhkmtul_°³km)lJkm)°tqv°°³wkm)|u%vÂDf®mvx|uhkm)|hv
|vx±Jko³L|v	)TwB||uhkmv	|uwv°À°³J=vÆ|³¡ª]|hkmvL|m	kvt)vwktuko|hkm!³L|um)~ªXm	um	k)m	t)¿
gihkm»°³v±ª6vxkm7Bwvx|um»~m)k~m)tum	L|vx|u³TxªkTm	Tl_m¤|}!³t(vtum	uTwkt]kv=«Âv±!«|uhk³!|h³ttum¤|u|kq|uhvx|
ÂDx|h.­|uhkm_w vk­|hkmkf«k°³k±6Ä]±m	}­°z)v° hvuv	|um)~³t~|u³	t"ªi¶·¸2ÇF)f®m)vxTmÄ t~ª¼|~½Zhvk¾
°³m¤®Tm)°`m¤|¿êÊ¤Ä]vx|v%TÖ®Tm)­?T³L|ª'|hkmok°³vkmxÄvumoÂvt~m)­TÓ|hkm_ÕzTv°|u Ç 7 L|m	~ªXm)~m)k	m¡v6Ê9Ttum
rvÆ|³ÇNÕ 7 9qr!ÄBÕ*9rqÊ vÆ||hktDTL|=Ä«hkh_t|utum)°Öª?Âvtum	_ovom)t~tum)L|uµv°k«»v=}oT´|hkmi°z)v°Tm	Tlm	|}
ª]|hkm!km¤|º«»T~±6¿
gihmÓv³l ª!|hmkum	tum)L|{v?m)9³t9|u tuhkf« |hvx|¡t~|Jhvt|Tm)Tlm	|u~}kuf®J³m)t%v m¤¯_	³m	B|
)Tlkw|vx|Tv°ªXuvlm	«'Tu±Wv°°³f«³kÓTm|.um)um)t~m)L|H|hm)tum³u~m)Tw°µv´vÆ|u|m	ukt¡vk|u vvx°}JÃ)m
|hkm	³im¤¾bm		|TH|hkm!±m¤}%°³J=v°Dhvuv	|um)ut~|u³)tª ¶·¸"¿
gihmm)km	v°*km=v´ª]|hmkum	tum)L|v?m)i	Tktut~|uta%um)um)t~m)L|ko|hkm°z)vx|T¡ªvL|m	kvtavk
|hvÆ|»ªbl_Âk³°mit~|vÆ|³ktQvt'~m=v°³Ã)vx|Tktªbt~|Jhvt|?T³L|Qk~z	m)tut~m)t|uhkmak°µvm«Ö|hk9vtul_k°m
vuvl_m¤|~³o)°³vtut	Ä«hk³h |v±xm)tL|²vx))wkL||hm9³~um	Twk°µvxu|u³m	tÅl_m	L|³km).vÂDf®m9³.vt|vx|u³t~|u³)v°
«v=}¿.¸ vÆ|wkuv°'®m)utuvx|°³m¡kvvlm	|uu9lzkm	°QªXum	kum	tum)L|u³k­vL|m	kvTlTÂk°³mt~|vx|T ?T³L|
vx|~|m)~kt´³t"|hvx|ª(Ttutuz½;:³ÂkÂtD³L|k~z	m)t~tum)tÇXtum)m%mx¿ûk¿<-ÿn=/=1µÊ¤¿­gihkmHum	tuwk°Ö|t´ª|uhkm¡k~m)tum	L|
v?m)	ÄB«h³h9t |hkm>~t~|Qt~|um)9|uhkmkm	®m)°Tklm)L|»xªD|uhk³t`lm	|hzk°³T}ÄLv~mvx°³°kÂvxtum)_TÇF?Ttut~³Âk°Ö}
kTz½ZhkTlTTm	km)TwtÊÀ(Ttut~T?T³L|vÆ|u|m	ukt	Äx«hkhvxum|hkmQtul_°³m)t|DtutuÂk°³ml_vx|uhkm)l_vx|=v°xl_Jkm	°³t
«|uhk³H|h³titum¤|u|u³kk¿
gih³t(Ttut~T?T³L|k~z	m)tut_um	kum	tum)L|vx|Tto|uhkm)wktum	|Tm	|uhkm)´«|uh	°µvt~tu=v°ilzm)°³toª
kuvLvx|u³T%vxkHªFvk³kÄkv%|uTTm¤|hkm	«|h%t~³lk°³mÅ?f«»m	)TL|~T°Àv°TT~|hl lJkm)°t)ÄHTum)|
)Tlkw|um|hkm!um	tuwk°Ö|k@?wk¤|wvx|u³Ttaxª(|uhkm!±m	}%°z)v°bhkvv¤|m	u³t|)tª ¶·¸¿
·{Tum{kum	)tum)°Ö}TÄ|uhk³t_vkk~Lvh °m=vt|u ªXT~lwk°µvxt_vxk tulwk°³vx|TÈtuhkm	l_m	tHv°³°f«³kÓTkm%|
)Tlkw|umfÁxm	t~|u³l_vx|mo|hkm_l9vÆ|hkm	l9vx|u³)v°m¤yz?m)	|vx|T ÇFvk lTumTm	km)uv°³°Ö}|hkm_°µv=«Êª»|hkm	tum¡°z)v°
hvuv	|um)ut~|u³)t`ªXwkk	|u³T´xªD|uhkmil_Jkm	°kvuvl_m¤|m	utaÇFm)kt~|º}xª*vL|um)kvxt)ÄB°µv=«ª?m)l³tut~³T´?f«»m	)Ä
ªFvkko°µv=« m¤|x¿ËÊÔ¿
7 |QtQl_?T|vL||t~|uum	tut»h« |uhkm)t~ml_vx|uhkm)l_vx|=v°m¤yzDm		|vx|TktQtuhkTw°³ÂDma³L|m	uk~m	|um)*¿ 7 |hkm
=vt~m!ª(vohTl_Tm)km	Twkti]T³t~tuT%k~z	m)t~t)Äk|hml_Tt|vx|uwkv°D³L|m	uk~m	|vx|TH³t¡|m	ultªv   %('*%(0
%(-(/10 %
 'A
¿B4Ti³kt|v)m
ÝÝ öCzà#@"$
  %A%% /  	
 %22% #= #.'  +,01' +2 
! 4Ti|hkm!k~TÂvÂ³°³Ö|º}|hvx|v´|º}Jk³)v°vL|m	kv_	TL|vktavlTÂk°³mxÄ°³J=vÆ|m){vx|akt~|vk)mÄ
³|ttuª¼|½ºhvxkk¾ Ã)TmÄ*t~wkh­v¡k°µvkvqv=®m)vxT³kHlm=vxkt|uhkmªXT°°³f«³k*k³±vx|uvkkl v
ÇF°³vumfÊtum¤|Åª`vxB|um)kkvtqª(|hktu~m)Twk°³vivx|~|m	u 6?ªXTm=vhvxB|um)kkv_«|uhk³%|hktt~m	|)Äbv²vx|
vxkkTl v9lTÂk°³m°³J=vÆ|m)vx|k³t|vk	m6b|uhkm)	³t|hkmm	l_³u=v°DªXum7Bwkm	k	}«|uh«hk³h
|hm"vxkkm){lTÂk³°mÅ³ti¡|hkm!t~ª¼|~½Zhvkkx¾Ã)Tmxª|hm"vxB|um)kkv¿
! 4T|uhkmmÔyzDm		|vÆ|³ ª |hmtuª¼|½ºhvxkk¾ °³m¤®Tm)°  ªQv|º}z³=vx°(lTÂk°³m»k³±{vx|qvkTl
v°³vuTmBwklÂ?m)"ª°³J=vx|u³Tt |uhkm9k°³vkm 6 ªXTm)vh ª|uhkm)l{Ävk vl_Âk³°m´t~|vÆ|³ |hm)um
vkm	®xv°³wkvx|m|utat~ª¼|~½Zhvk¾­°³m	®m)° 6?|uhkm)! ³t|hkm"m)lk³~³)v°Àv=®Tm	vTm®m)a|hkt°³vuTm!t~m	|ª
tvxl_k°m)t	¿
9ThTl_Tm)km	Twktkm	|º«'Tu±Btv~mª`B|um)~m)t~|Å³)vtum«hm)um"|hkmm)lTTvxkhk³km	ktuÖ|º}®xv~³m)t	¿  m	|
wkt`)Ttu³m) |hmim¤yvlk°³miªDvq|u«o«hkm	umi|hkmim)kt~|º}´km	Dm	kkt`T´|hma³t~|vk	m|Å|hmi)m)L|um)QTk°}¿
gihkm){|hkm!B|um)~kum¤|vx|u³THtit~|°³°*¡|m	ultaxª   %('*%(0%(-(/10 %
 'A

! 4T"|uhkm¡k~TÂvÂ³°³Ö|º}"$#%|uhvx||uhkm¡tuxª¼|~½ºhkvkk¾Ã)km¡ªav|º}Jk=v°»vL|m	kvvx|´³t~|vk	m'&
ªXul|hm	m)L|m		TL|vktvol_TÂ³°³mxÄz°z)vx|m	%vx|kt~|vxk)m(ªX~Tl|uhkmvL|m	kvÄk|uhkm!m)lk³~³=vx°
v=®Tm	vTk«»wk°³ Â?mHÂvt~m)WTÈvtum	|oxªqvxB|um)kkvt´«hk³hWv~m%vkk~fyzl9vx|um)°Ö}.vÆ|´k³t|v)m"&
ªXul|hm	m)L|m	)¿
! 4Tq|uhkmom¤yzDm		|vx|TÓ)*&+ª`|hkm´t~ª¼|~½Zhvk¾ °³m¤®Tm	°,-*&+ª'v¡|º}Jk³)v° lTÂk°³m°³J=vx|um)Óvx|
kt~|vxk)m.&¡ªXul |hm	m)L|m	)Ä]|hkmom)lku³)v° v=®m)vxT³kH«'Twk° Â?moÂvtum	  °z)vx|TktÅk±m	
vx|uvkkTl vx|k³t|v)m&ªXul|hm	m)L|m	)¿
gihm_vxDm	"tt|~wk	|uwkum	 vtªXT°³°f«t)¿gihkm9Âvxtu³ot|Jhvt~|u³Tm)l_m¤|~}²l_Jkm)°`vx°³°³f«kHTkm´|
=vz|wk~mqÕ 9qr vt~TlmiªbÖ|t lTt|`³lDT|vL|tu?m))³v°k)vtum	t'vxumikm	tu)~³Â?m)³0/z¿ gihkm¶·¸ lx½
|Ö®vÆ|³ktv~mam)tu	uÂDm	_1/¿ gihkm±xm	}o?m)~ªXul_vk)mihkvv¤|m	u³t|)tQvumkmkm	9³0/uk¿`Õzlwk°³vx|T
vkvv°Ö}B|³)v°b~m)t~wk°|utvxumLvx|uhkm)~m){³!/ /J¿Qgih³ti)k)m	ukta³%v|)wk°³v
!32 wv°|vÆ|®m»~m)tuw°|t|hkmtuhkvDmixª?|uhkmi)m	°³°t ³ªXwk	|T´ªDtuwkhvuvlm	|m	utvxt |hkmit|um	k|uh
ª]|hkmvx|~|m	Jwkvx|T%T|hkm!B|um)ªXm)um	k)m)Jm	¯	³m)L|76
! gihkm'm	®xv°³wkvx|Tª|uhkmQkm	|º«'Tu± 2 BÕDÄfmx¿û¿(|hm'k~T?T~|u³Tªz|hkmQk°³vkm«hkm)~m'|uhkm't~ª¼|~½Zhvk¾
°³m¤®Tm	°³tqvx|°³m=vxt~|4?ÄbTa|hkmuTÂvxÂk³°|º}¡|uhvx|v_l_TÂ³°³mlf®J³k9v°³T¡v9uvkkTl °³kmum	l9vkt
«|uh%tuwkhvhvxkk¾°m	®m)°*ªXTilTumÅ|uhv15 6
! vxvlm	|uu³T|u³l³Ã=vÆ|³´³tut~wkm)t	Äktuwhvxtl9vyl_Ã=vx|u³T´xª)f®Tm	vTmwkkm)»)Tt|i)Tt~|uv³L|ut)¿
gihkm"vk?m)kkÿyH	TL|vkti|º«»v|t 6/¿ûot~wkl_l_v~³Ã)m	t|hkml_v¡ªXTulw°µvtivxkt~³lw°µvx|u³T_tuhkm	l_m	t
TÂ|v³km	´ªXuTl$|uhk³t`vxkkuTvh9vxk«h³h_vum|uhkmÂvtutªXT |hkm~m)tuw°|t`TÂz|vkm)o³"//z¿7/¸"¿û¿ËT®m)t
|hkm!vxvlm	|um)utixª v´°³t~|ixªlzm)°³t'|hvx|avxum!wktum	{|uo³°³°wkt~|uvx|um|uhkm!um)t~wk°|uti|hk~TwkThkw|i|hkm!vxDm	)¿
8  ,H	&  &#%À	&  i9 À   1  Hi

 m	|':<;>=?@.ACBED,AFEGÂ?m%vÓl_v~±m)È?T³L|ok~z	m)t~tÇ¼ªXTÂvxtu³Hm kÖ|Tkt´TÈ?T³L|´k~z	m)t~tum)t_vk
t~|uzhvxt~|Tm)l_m¤|~}Ät~m)mÓm¿ k¿ -ÿn=/1¼Ê9T |uhkmIH½º³lm)kt~³Tvx°ÇXTHlTum²m)km	v°°}KJT½Zk³lm)tu³v°¼Ê
wk)°³km)vHtuvx)m(LM¡ÇXum)t~*¿,LNÊÔÄ«hkm	umO";P=Q@.ACGkm	k|m	ti|hkm°z)vx|Tkt»xª(?TB|ut)ÄvkH«hkm)~m|hkm
) %(0DRAS;T*UVACBXWVAYvxum!tuwkh{|hvÆ|VUA]³tvol9vx|uuÿy9«Ö|h[Z\A	]_^ ~«tvk[`bac&dJeC:6)°³wklktvk
WVA`v¡	T°³wkl®m)¤|TªQkl_m	ktuTfZAZ¿hg m´vt~tuwklm|hvÆ|q|hmD³L|ti=Q@.AjGvumBwklÂDm	um)­v²|hkm
ÜXÙ(ÝÀÜXÞ
  % %	 -(/10 %
,/ '/ +.0 /
®Tm		|qª |uhkm)t~m?T³L|utatm)k|um) @ ; @.A*!ÇX|uhkmT~km)~³k³tiªXTa³t~|vxk)mÂvt~m)²T%|hmkt~|vxk)m
|²|uhkmHTuT³Ê¤¿¸tov°³~m=vz}.kk³)vx|m	*Äv°°Q|uhkm9ªXT~lwk°³vtª|uhkm¡k~m)tum	L|_kvDm	«³°°'Â?m¡Âvxtum)ÈT
|hkmvtut~wkl_z|³|hvÆ| =Q@.ACGo³t|hkm~m=v°³Ã)vx|TxªQv¡(Ttut~TD³L|Åk~z	m)t~t)¿f«'m	®Tm	)ÄlTt~|qª`|hkm
km kk|u³Tktixª(|uhk³ttum		|u³T{v~mm)km	u³!vxk|aum7Bwkumt~wkh²vvt~tuwkl|T*¿
7  vk|T|%|hkt!l9v~±m	 ?T³L|k~z	m)tut	Ä(|uhkmol_Jkm)°t!Âvtum	.T vHªXwkk	|u³T LM L
	Ä
=v°°³m	{|uhkmvÆ|u|m	Bwvx|TªXwk	|u³T*Äk«h³h²ta	TL|JwTwkt«!¿ )¿ |=¿iÖ|tav~Twklm)L|t6?«'m"«°³°vt~tuwklm|uhvx| B  «hkm	  ^ ÇX«hm)umzt|hkmwk	°³³m=v%kT~l¬ª"LMÆÊÔ¿
  "!$#%'&(%)#*$+-,/.102,),)3
g.m!kmkm!|hkm % / 546qvÆ|u|vxhkm)%|´|hm?TB|6@76vt|hm!ªX°³°³f«ktuwÂktum¤|qª	L M
467;846 C:6 ;:9U$6<;=eBEO 
> W6@? B ÇUz¿ÖnÊ
«hkm)~m;VABXO Qt»|hmÅ)T°wkl9®Tm		|«|hHm	L|um)tB =eB@.AF¤Äv¡«hkm)~mÅ|hkmkm7Bwv°|º}Â?m	|º«'m)m)%|º«'
®Tm		|utahvti|hkm!wkt~wv°À	zT~k³kvx|m¤«³tumlm=vxk³k¿
C DEF02GH%)+I,J.1+I35023
nT¿igihkm + +2 / %(' )+7),/bÇFt~m)m!m¿ k¿ -  1ÀT -ÿn=/21µÊ
467;P=KaL6M =eB@76EN> `O6 G
³t(TÂ|v³km	´vt]|hkmt~Dm	)³v°)vtum»«hm)umZ\A ;QPTÄ UVAYSR;8TEA C4  a A]ÇUT³t]|hkmV!~Tkm	±m) ªXwk	|u³T6ÊÔÄ
«hkm	uma A"v WVA'; `XA"vumTz½ºm)Lvx|u®m­uvkkl ®xvu³vÂk°m)t)¿ 7 |tHumJw³um	Éhm)umÓ|hkvx|W
km	)um)vtum	t|i«|h"wk)°³km)vk³t|vk	m»vxk|uhvx| `XAÂ?m't|~³	|u°}qDTt~|u®Tm|uqv=®T³vx|hT°³T³=vx°
=vxtum)t	¿ 4TÅ|uhkm´)°³vtut~³)v°B+»JT°³m)vlzkm	°UÄ*|uhkmowkkkm	u°}JkHD³L|!kuJ)m	tuttuhkwk°³ÓÂ?m_]T³t~tuT
vk|hkmQvxkkTl®xv~µvÂk°m)tja ACBX`EAY*tuhkTw°³Â?mQ³kkm	Dm	kkm	B| vk"³km	B|u³)v°³°Ö}qkt~|uu³Âw|m	HÇFN¿ûN¿ûb¿ËÊÔ¿
z¿igihkmYX*+.0 +.' +2  / /  %$ +.'¡ÇXtum	mqm¿ k¿ -ÿnf=1¼Ê³t`v!tu?m)	µv°)vtum|J«Ö|h Z\A ; `ba &+Jej:616Jv°³°m	L|um)t
ª	UVAÀvk1WVAvxumÅÃ	m)uoÂkwz|ªXT(UVA*=Z A;[PTÄL\Y];_^uÄkvxk*UVAYUZUZ;QPTÄ"\Y];`^Iacb¿$am)~mq«»mÅ|v±m B ,;d Jfehg¿
¿i¸ lTum9m)°µvxÂDTuvx|m_l_Jkm	°ÅÇ¼«hk³h «³°°`ÂDmH~m	ªXm)~um	 |Óvto·{zkm	°i²Â?m)°³f«Ê«Ö|h m)?m)kkm	L|
)m	°³°t)Äkt|hvx|aB|uuJkwk	m)%³ -ÿn 1&
467;P=K'aL6OiH6M =eB@76E>kjM6MlnmA$po3`O6 GcB
«hkm	umqlnmA$`³t'|uhkmtuh|~½ZkT³t~mÅk~z	m)tutÇXtum	mm¿ k¿ -ûznTÄDnfÄsrzÄht21µÊ'ª,=Q@.A BMiACG"vx|i?T³L|NªXT'|hkm
um	tu?Tkt~mªXwk	|TWºÄvlm)°} 
lnm= ,;vuwHxAy m iA  =eB@.AYHz ÇUz¿êTÊ
9x|mÓ|%tv t~Dm	)µvx°=vt~m ªHÇUz¿ÖnÊ_|uz «|uh ZA"; PÄ UVAv uf«2®m)	|uT%«|h_4»|h m)L|u~}
*UA)RI; j A=iHRHªXT'4{];|^vk UVAY Ai; *a A}8j A*iAZÄivxk WVAi; `EAUÄ»«|uh a A BMj A B `EACB<iAakTz½
km	Lvx|Ö®Tm!vxkkTl¬®xv~µvÂ°³m)t	¿
ÝÝ öCzà#@"$
  %A%% /  	
 %22% #= #.'  +,01' +2 
  502!3 %I!$3
¸0kvx|wkuv°m¤yJ|m	ktuT|u_Â?mwkt~m)²{|uhkmkum	tum)L|kvDm	ta|uhvx|«hkm	um"|uhkml_vx|uu³	m)tUVAvkÁxT|hkm
®Tm		|utVWVA(vumªXwkk¤|Tktiªvkvvlm	|um)7ca LML¿

	 . &I0 +-0(GH023 3
gihkm"vtut~z	µvx|um).% +.-(/10 %
,/»uJ)m)t~tt|hkm!wk³T%ªv°³°b)m)°°³t 
 ;C:6 ;
A
47A j:6 ÇUz¿ûLÊ
  ii9 À  0/21  i
	
	
gihk³ttum		|u³T tuwkll9vxu³Ã	m)t|hm_Âvxtu³ok~³k	³k°m)t!ªi¶·¸¿g m_t|v|«Ö|h­|hkmkm kk|u³TÓª»°³m	®m)°
tum¤|taª(|uhkm"ÕzhvkT{=vvx)|º}9ªXwkk	|u³TbÄ«hk³h{³tvovx|uwkvx°b|hkm	Tum¤|=v°*ÂkvtutªX|hkm!kmk|u³T%ª
|hkmwk_vkkf«k°³k±Bt)¿ g.mtuh«|hvx||uhkm)t~m°m	®m)°tum¤|tQ=vÂ?mitum)m	¡vtQvtu?m)	µv°)vtumaªDTwkTm	km)~³
l_Jkm	°U¿ g m|hkm	9t~|uwk}lTumit~Dm	)kªXm=vÆ|wk~m)tQªb|uhkmwk°³k±´vkkf«k°³k±¶·{¸É	m)°³°tQvk9t~hkf«
|hvÆ|a|uhkm)iTm)l_m¤|u=v°DkuDm	~|m)ti)vÂ?m!TÂ|v³km	HªXuTltu?m))³v°*kt~|vk)m	txªTwiTm)km	ulJkm)°N¿
 B  0p&I02,LD(053 _D!+I!!"I! .1+E +IG %#%$& ,)+I!+ ('c02G)* k.!+I!!$02,S3
7  |uhk³ttum		|T «'mkm)t~)uÂDm_l_Jkm	°³tª»)m)°°³t!kmkm).ÂB}Ó|uhkm_)vv	|º}Óª»)m	~|vx³Ó®Tm)¤|T"hvkm)°³t
«hkm)~m")vv	|º}Ht~hkTwk°%hkm)~mÂ?m!wkkkm	ut|Jz{³H|hmªXT~l9vx|u³T|hkm	Tum¤|tum)tum¿
g m!)Ttu³m)avo®m)¤|Tahvkm)°«|h{v,+½º	Tl_?Tkm	L|kkw|)Äk³m)L| m){ÂL}%|tÂvxtum)Âkvk~m)k~m¤½
tum	B|vx|T - ; .u
A0/ g21 A o430B
«hkm)~m5- B 1 ACB3 ~m)k~m)tum	L|Q|uhkmiTw|ukw|)Ä|hkmi	TlDTm)L|t xª?|uhkm!Ç¼®Tm)¤|TÊ³kw|`vkov :!vwkt~tu³vkTtumum	tu?m)	|u®m)°}¿
 m¤|%wkt{vtut~wkl_mªXT%v lTlm)L|H|hvÆ|H|hkm	umÓ³tHkÈt~kum)vk³ 6"N¿ûmx¿Ätuk~m=v³kÈ°³m	k|uh`; ; PTÄ
vkÈ|hBwkt´|hm6+ )l_?Tkm	B|utoª|uhkmHhvkm)°=vxkk|Â?mHk³t|³Twk³t~hkm) p |uhkm	} tu³lwk°|vkm)wktu°Ö}
tuwkDT|i|hkmtuvlmvx|vt|~m=vl{¿gihkmÕzhvxkkT%=vxv)Ö|º}¡ª|uhk³t7+½Zwktum	 :vxwktut~µvHlw°|k°³mÔ½óv	)m	tut
hvkm)°Q³t98;:=<(l 1 g B znznz B 1 .?>@ ÔÄ]«hkm	um7l 1 g Bnznznz B 1 .">@ t|hkmolw|uwv°ªXTul_vx|u³T²Â?m	|º«'m)m	|hkmkkw|'vko|hmaw|kwz|=ÄJvk´«hkm	um|hkml_vÆyz³lwkl0³tf®Tm	»vx°³°³t~|uuÂkw|Tktª 1 A6«|h´®xv~µvk	m)tÂDwkkkm	ÓªX~Tl vÂDf®mÂL}²tul_m?f«»m	)Tt~|uv³L|BA g Bnznz z BA R"um	tu?m)	|u®m)°}¿ 7 |Å³tq«'m)°°±Bkf«ÇFtum	m¿m¿ k¿Q»hvz|m)(t³ -ê=1¼Ê|hkt'l_vÆyz³lwl ³t'vhk³m¤®Tm	¡«hkm)%v°° 1 A*vum³km)?m)kkm	L| :vxwktut~µv_vkTl®xvu³vÂk°³m	t)ÄvxkH|hvx||uhkm!=vvx)|º},C ªwk®Tm		|hvxkkm)°t 
Cf; PHEDGFIHKJ P
o(L e M .u AM/ g AAON)B ÇN¿ BÊ
«hkm)~mEL M»³t|hkma?«'m)ÅÇX®xv~µvk	mfÊ ªD|hkm :vxwktut~µv_kT³t~m?3¡¿ 7 |»t't~hkf«¡³ -ÿn= 16|hkvx|'ªXulwk°³vÇN¿ BÊ
³tavwkk?m)aÂDTwk{ªX bA) % %  %A% #xª|hm®m)	|uTahvkm	°(%|uhkm=vt~mªtuk~m=vkk°³m)|h ; > P
ÇX«hkm	,+ )TlDkm)L|t=v´Â?m»kt~|u³kTw³tuhm)ÂL}|hkm~m)	m)®m)Ê¤¿ ¸°|hTwkTh"|(³t|³"Tm)m)vx°kv|u³ThL|
ÂDwkk*Ä6|a~m)l_v³kt|u_mÔyzkum	tut|uhkmtuwkl+)vv	|º}%³%|hm)vtum«hkm){|hkm?«'m)a)kt~|uvB|utqvxum!k|P ªFv!vxv~|Q{ÇXkum	)³t~m)°Ö}²«hkm)PSRI+UT .A0/ g A	A(>:;VRI+W8;:=<cA0/ g#XZYZYZY[X . A	A 6¤ªó¿ -Ön r=1¼ÊÔ¿¡ÕJ³k	m 4T~lwk°³vÓÇN¿ /TÊ
ÜXÙ(ÝÀÜXÞ
  % %	 -(/10 %
,/ '/ +.0 t
T®m)tvm	t~|l9vÆ|mª`|uhkm # / +.0 /$&% % ) %  ) %  ' 0 % /q|uhvx|!=vx­Â?movhkm	®m)­ÂB}|hkmohvxkkm)°NÄ*«»m
tum	m|uhvx|Õ 7 9r³ti³km)m		uwk	µv°b«Ö|hkH|hktitum	|~|kk¿
 m¤|"wt«7)Tkt~³km	!m)l|u|um)~tª»kkw|	Tl_?Tkm	L|t|%Â?m³t~|uuÂkw|m	 |hkmok°³vkmÄ]v °m	|
wktkm¤|m	ul³kmqv°³°6?Ttut~³Âk°m°z)vx|Tkt`ª]v"|um)t~|um)	m)Ö®Tm)	Ät~wkhH|hvx|'|hkmhvkm)°*hvxtv"|u|v°?=vxv)Ö|º}
vÂ?®m"t~TlmT®m)%|hk~m)tuhT°³{vx|i|uhk³t?T³L|=¿ ¦k¥¦  Í £ Í ¥Æ¢
! eBna[LMBÄk?|m	B|uµv°b°³J=vx|u³T¡xª(|uhkm!um)	m)Ö®Tm)	Ä
! =Q@.ACGA0/ g vx|~|m	u{ª?TB|uti³"LM"®J³k|uhkm!°³J=vx|u³Ttª(m)l|u|um)~t)Ä
! A	A]?f«»m	am	l_Ö|u|um)HªXuTl |hkmq^T|uht~Twku	mÄ
! L|m)ªXm)~m)k	moªFvx	|ÇFkwkm|u%m¿ k¿tuum=vxk³kÄÀkuJ)m	tutuk%Lv*Ä*km	Tum	m)t!ª`ªXum	m)kTl{ÄÀm	|u¿
	
tum	m -ÿn r=1¼ÊÔÄ
!  B »vx|uh°TtutªX~Tl | ?Ä
! L M :vxwktut~µv%kTtum?f«»m	)Ä
! C?A XZYZYZYOX AA$|u|v°)vv	|º}ÉÇFÂ|vkm)WªXuTl ÇF¿ BÊ¤Äivxtutuwl_k­|uhvx|_³L|m	~ªXm	um))mªX~Tl m¤yJ|m	½v°»tu³v°³t"=v Â?mH)ktukm)~m)Wvtovk|Ö®Tm«hk|um :vwtutu³v k³tum_|hvx|ot	Tl_lTk°Ö}­wktum	
?Tt~|uwk°µvx|umfÊªÅ|uhkm{hvkkm	°~³L|°Ö} T?m)vÆ|m)ÂL}Èm)l|u|um)~t°z)vx|m	vÆ|9?T³L|ut.@.A  Bnznznz B @ A'Ä
³L|um)~ªXm	uk¡«|uh²|hkm´t~³Tvx°³tqxª»vx°³°x|hkm	ÅtuTwu)m	t!°³J=vx|um)Óvx|Å|uhkm´?T³L|tqª6:«hkm	km	®m)!|hkm
um	)m	®Tm	ti°³J=vx|um){vx|B
C A  XZYZYZYOX A  A$,; PH DGF H  P
o T .Z / g AAO AB @ AE T A/ A A	A  AB@.AF2o(L M z ÇN¿ /TÊ
! 5iv|uhkum	tuhkT° C m	ktuwk~³kumBwk³~m){Âk|iuvx|mx¿
9f« |uhkm(5Z½º°m	®Tm	°Ö½Ztum	|aª]|hm)vv	|º},C A XZYZYZY[X A ³tkm kkm)vt47A XZYZYZYOX A= ,; =Ka[L M IC A XZYZYZYOX AA$
> 5XG
z ÇN¿ûLÊ
7 ¡kuv	|u³)ma|hkmÂvkz«³|uh9ªFv	|uTQ³t»L|uJkwk	m)_³ÇF¿ /TÊ¤Äzvk9|uhkmq°TLv~|uhkl7hvtQ|"ÂDm)Tkt~³km	um	
³{Âvt~³tot~¡vt|³L|um)uum	||uhkm")vv	|º}HÂkt76?Âkw|atuwh²)Ttu³m)vÆ|³kti«³°³°bk|aÂDmkm	m)km	²³
|hkttum		|u³TH«hkm	um«»mÅ«°³°D°³³l|QTwutum	°®m)t| Bwv°|vx|Ö®Tma)Tkt~³km	vx|u³TtTH|hkm°m	®m)°*t~m	|tkmkm	
ÂL}{"BwvÆ|³.ÇF¿ûLÊ¤¿
! ¦¢ Í + ;:Pig hkm)+>;dPTÄ?«»m´)v²~m))Tk³Ã	m³ ÇN¿ûLÊ·zm)° «|h!: ; =Q@.AjGBÄ a A;%MóÄj AS;  M  PÄ `EA ;L M ! M  P ¤ÄkvkYiA ; A	AU¿
! ¦¢ Í+ ;:PÐ#" £%$'&U¦Ò "(*)­¸tut~wkl_m|hkm	um"³tv_vxkkTl+ªFvkk³vkkÖ|³{|u¡vx|~|m)BwvÆ|³*Ä
|hkvx|ÅtªXTv°³°{vk²v°³°^uÄ?|hkm	umtqv_vkTl+®vxuµvxÂk°³mDRA = ituwkh|hkvx||uhkm?f«»m	Åum	)m)Ö®Tm	
vx|q°³J=vx|u³THªXuTl |uhkm ^T|uh²tuwku	m³t"A	AYD,A =  =eB@.Aa³k°µvx)mªA	A  =eB@.AYÔ¿gihkm	*Äb«'m k
vLvx³·Jkm)°a­«Ö|hÈ|hkm%ªXwkk¤|Tv°imÔyz|um)kt~³Tv°³°wkkm	È|u. /z¿û­«|uh iA = 0; D,A =  A	AN¿
·vx|uhkm)l_vx|u³=vx°*um	tuwk°Ö|tiT%|hkti=vt~mvxumLvx|uhkm)~m){³!/¸"¿ËJ¿Ëz¿
ÝÝ öCzà#@"$
r  %A%% /  	
 %22% #= #.'  +,01' +2 
4(³Twk~m´n  m	®m)°tum¤|tªXT5+ ; P 4(³Twk~m!   m	®m)°tum¤|tªXT5+ ; H
! ¦¢ Í,+ `P 7 |hm=vt~m7+ 8PTkm'hvt|uÅ³L|~zwk)mQ|hkm?TB|kuJ)m	tut : .  ª?v°³° +½U|wkk°m)tª»DTL|t!ª:q¿ g |uhk³|h³t!tum¤|u|k.ÇX«hkm	umo|hkmwkkkm	u°Ö}zk{DTL|!kuJ)m	tut°³m	t³ LM . ªXT+½Z®m)¤|Thvkm)°³tÊ¤Ä]Tkm=v­um	)Tk³Ã	m_ÇF¿ûLÊv{t~m	|ª»|uhkmoªXTul ÇNz¿ÖnÊ«|uh.vkuTuµvÆ|m
l_vx|~³)m	tavtut~z	µvx|um)|u|uhkm?TB|utª :  .  ¿»gihkm)vtum«|h%ªFvkk=vÂDm)Ttu³m)um	v°Tk|hmtuvlm°³km	t)¿
gihm°m	®m)°tum¤|t!ªQ|hkm´)vv	|º}²ªXwk	|u³TÓv~m´m¤yzm)lk°m	ÓªXB+ ; Pvk+ ; H vkÓªXTq|º«'
vL|m	kvt34³wkum	tnvxkHz¿gihm)tumqk³¤|wk~m)t'«'m)~mTÂ|v³km	9wkt~³k|hkmtulwk°µvÆ|³o|uz°?m)tu	uÂDm	
³I/¸¿ k¿gihkm	T°³T~m)²~m)TTktaª 4Twk~moum)um)t~m)L||hm³)um)vtumª |hm°³m¤®Tm	°(t~m	|t´ÇFÂvt~m)T|hkm
tvlmq|uhkum	tuhkT°%vt34³wkumnÊQ«hkm	Hl_f®J³ªXuTl + ;QPq| + ;HzÄJ«hkm)~m=vt|uhkmq«hkÖ|mvxum=vxt³
|hkm!km	³ThBÂ?TuhzJHª|hkmvL|um)kvxta	Tu~m)t~DT{|uo|uhkm°³m¤®Tm	°Àtum	|utª(|uhkm=vxtum + ;QP_ÇFv°³t~´T®m)%³
4³wkum´nªXT|uhkm®Tm)}%tvlmvx|~|m	u6ÊÔ¿
9a|mQ|hvÆ|)B|uvt| «|uh"«hvÆ|hvk?m)t³"|hkm6+»z°³m=vx"lzm)°UÄ«hkm	um»|uhkm)~m³t]kÅB|um)uv	|u³T
ÂDm¤|º«»m	m)¡	m)°°³t)ÄT|uhkm°³J=v°)T*kTwkvÆ|³´hvtQv³lDT|vL|l_kv	||uhkmTm)Tlm	|u~}ªD|uhkma°³m	®m)°t~m	|t
ªÅL|m)~m)t|9hkm	um m¿ k¿ vxt°³°wkt~|uvx|um)ÈÂL} 4³Twumn |hkm{=vt~m + ; PTÄ'|º«' vuv)m	B|9vL|m	kvt
ThL|m=vh²x|hkm	ªXt~v)mxÄ?«Ö|hvtv~m)tuw°|=Ä6t~hkuwk±m)²®m)~tu³ktxª Â?|h)m)°°³t³%|hmv~m=vo°³J=vx|um)
ÂDm¤|º«»m	m).|uhkm´|º«»vL|m	kvt	¿_Õz{«'motum	m|uhvx|vt!lm)L|Tkm)Ó²|hkmo³L|uuJkwk	|u³TbÄ*³~um)wk°µv~|u³m)t³
|hkmvL|um)kvovx|~|m	uktaum	tuwk°Ö|³L| ?wk¤|wvÆ|³kti³H|hmm)Tlm	|u~}¡xª|hm	m)°°³t)¿
4(³Twk~m)t`vk!um)um)t~m)L|»|uhkmlwk°Ö|³°³mivL|um)kv!=vxtumÄB«hkh_t`|uhkml9vx³´TÂJ~m		|'ª?|hkmk~m)tum	L|
t~|uwk}T¿ 7 84TwkumÄ]«hk³h.ÂDm)vut"T |uhkm9)vtum + ; PTÄ|hm)um_³tTkmvkTl°}ÓhkTt~m) 	T°³T!?m)
vL|m	kvo°³m	®m)°*t~m	|)¿ 7 4(³Twk~mÅ{ÇX«hm)um + ; HTÊÔÄ|hkm	umtTkmuvkkTl°}hktum){)°³T»ªXm=vh%vx³
ªQvL|m	kvt|hvx|Åvkl|utqv9Tz½ºm	l_z|º}°m	®m)°t~m	|)¿Ågihkm	TL®Tm)L|u³T	Tk)m	ukk¡|hm"«hkÖ|mvxum=vxtÅ³
|hkm!kum		|ikm	³ThBÂ?TuhzJHª(vL|m	kvt³t|uhkmtvxl_m!vtvxÂDf®Tm=Ê¤¿`¸qtikm=v%hkm	±HTH|hktim¤yvlk°³mxÄ
|hkmoLvx³Óª')f®Tm	vTmo«hkm	 lf®zkHªXuTl + ; Po| + ; H¡l_vf}ÂDmot~wkÂkt~|vL|³v°&Å|uhkmowkk)f®m)um	
Ã)Tm)t_ÇF«hk|um´T 4TwkumLÊqv~m´)Tlk°m	|m	°}{)°³T~m)²T 4Twk~mk¿ 4T4Twk~m)t%	J_«»m´|uzT±vt
um¤ªXm)um	k)m -ûvtum1Àª/a¸¿ k¿êz¿
7 |hkmaªXT°³°f«³k!tum		|u³Tkt	Äz«'mq°zT±ovÆ|»lTumt~Dm	)kqm¤yvlk°m)t'|uhvx|'t~|um)lªXuTl kuv	|u³)v°6³lk°³mÔ½
l_m	L|vx|u³Tktixª(|uhkm"¶·¸ku|uz	T°U¿
ÜXÙ(ÝÀÜXÞ
  % %	 -(/10 %
,/ '/ +.0 
4Twk~m*  m	®Tm	°tum	|utiªXT5+ ;QP 4³TwumÅ   m	®m)°tum¤|tiªXT5+ ;H
 BC .      !,)%)!	
 8+I!$#E .102,),S3
gihkm ),+23'(  '*!	Tk)m	ukt|uhkm)l_lwk³)vx|TktiªXuTl |hm%2 /    %$ +.'*Ç+iÕ 2 tÊ|  +    /    %$ +.'*
ÇU·²Õ 2 tÊ¤¿ig moÂkum ?k}km)t~)uÂDm´h«|h³tkf«k°³k±{³tÅm	t~|vÂk°³tuhkm	ÇFtum	mom¿ k¿ -  1µÊ¤¿´ÕJTl_m    +26 
('*%
³tm	l_Ö|u|m	ÂL}²m=vxh +iÕ²Tukm	Å|%km¤|m)~l_km|uhkm#&%('*),+ % /  aªXTm)vh +ÕD¿À`vh +iÕ²TDm	vx|um)t
T|uhkmtuvl_mªXumJwm)k¤}Âvxk«³z|hv²hvtqv9tum¤|Åª~|hTTTvx°]hkvkkm	°³toÇXT~|uhkTTTkv°³Ö|º}¡³tTk°Ö}
TwvuvL|m	m){³¡|hm"vxÂktum	k)mª]lwk°Ö|³kvx|hktÊ¤¿ ¸·Õ%t ' #&%('*),+Wªvo®Tm	 +iÕ¡kuf®J³km	{|uhkm    +2
 
('*% '  +2'  '( /10/10 /1' % /0 %$ +"«!¿ )¿ |=¿|hkt +iÕ²³tq°µv~Tm)a|hv­v % +2 A /  #,0 / # +2 )ig m«³°°(wkt~m´|hkm
ªXT°³°f«³k|vx|u³T 
! eBna[LMBÄk?|m	B|uµv°b°³J=vx|u³T¡xª v·²ÕDÄ
! =Q@.ACG A0/ g vxkkTlvx|u|um)~?T³L|1L M ÇNv´tuvÆ|µvx°*tuvxktuhkx|ÔÊª]|hkm!°³J=vÆ|³ktª +iÕ 2 t)Ä
! A	A`|u|v°(m	¾Dm)¤|®m)°Ö}vµvx|um)ÓDf«'m)!ªQ|hkm ^F|h +iÕÈÇX|hm)tum_v~m´vkTl ®xvu³vÂk°m)t)ÄD|hvx|!l_v=}
km	Dm	kTH|uhkm!JwlÂDm	ª·Õ 2 t|hkvx|avum!°z)vx|m	H³H|hkm!hvxkk¾ÓÃ	Tkm!ª]|hkm +iÕ 2 tÊÔÄ
!  B »vx|uh°TtutªX~Tl Ya LM"|ua LMJÄ
! DRA = »tuhkvkf« ªFv³k´ªXul|hm^F|h +iÕ9|D³L|(ÓÇXvkTl®xv~µvÂk°m)tÊ¤Ä
! ZF6|hm)ul_v°*T³t~m?f«»m	km)kt~|º}Ä
! ªX~m7Bwkm	k	}{Âv«³|uh*Ä
! AªXv¤|T%ª(|uhkm +iÕ¡Df«'m)v°³°z)vx|m	9|´|uhkm!k³°|ituTv°NÄ
! A(³°³x|ituTv°ÿ½Z|Æ½º³L|um)~ªXm	um	k)mqvÂktu°³w|umÅ|hk~m)tuhT°³ 6
ÝÝ öCzà#@"$
nf  %A%% /  	
 %22% #= #.'  +,01' +2 
4³wkum@/ Õzxª¼|hvk¾ 	m)°³°t«Ö|hkTwz|D³L|ÅkmÔ½
Dm	kkm	B|aªFvkk
4Twk~m*iÕzª¼|hvkkx¾ 	m)°°³t«|hD³L|qm)?m)z½
km	L|ªFv³k
!  A A$Qk³°|ituTv°ÿ½Z|ux½ºB|um)ªXm)um	k)mvx|u³ªX~Tl ^N|uht|vx|u³TH~m)	m)®m)vx|°³J=vx|u³TJDÄkm km	²vt
  A = R;  AOAADRA =  AB@.AFT Z / g A RQDR A$S =eB@7R 2o3ZF6  z ÇN¿ tTÊ
¸t~³lk°³ m)l_Jkm	°Dt'|hkvx|»«hkm	umÅ|uhkmÅ?T³L|m)?m)kkm	L|tuhv« ªFvkk DRA A$³t'um	k°µv	m)HÂL}
v´vkTl¬®xv~µvÂk°mDRAÀ|hvx|akJm)tkx|km)?m)kTD¿
g m%km kkm{|uhkm^N|uht|vx|u³TÈhvk¾ 	m)°³°B4  A ÇFÂvxtum)TWvÂkt~T°³w|umH|hk~m)tuhT°³6Êvxto|uhkm%tum¤|9ª
DtutuÂk°³m°z)vx|Tktt~wkh9|hkvx|`|hkmak³°|`tuTv°ÿ½Z|ux½ºB|um)ªXm)um	k)m»vx|u³   A A$~m))m	®m)9|uhkm)~mt'vxÂDf®Tm
|hkm	% +2 A /  #,0 / # +2 )  A 6N¿ûmx¿Ä
4  A ; =K   A = N>  AjGNz ÇN¿frLÊ
 km9)v.~m))Tk³Ã	m_ ÇF¿frLÊ"·{zkm	°Q{«|uh)a A;  A[R  AZÄ}jXA; PTÄ`EA; ZF6  Ä}iA A$; A	AYD,A = ¤ÄTiA ;A	AYD,A%|uhkm!tul_k°m	¡=vxtum¿
gihmqhvk¾{)m	°³°³t`ªD|hkmtul_k°m	vk_|uhkmakT9t~³lk°³ m)olzm)°³tQv~mmÔyzm)lk°³ m)_T 4Twk~m)t
Óvk</zÄ«hk³hWÂ?|h Â?m=v´È|uhkm¡®Tm	~}Ètuvl_mH?TB|´vkÈDf«'m)ovx|~|m	u*¿ gihm{)vtum¡«Ö|hÈ?T³L|
km)?m)km)L|ªFvk³­Ç4TwkumLÊq³t|hvx|«hm)um´ªXT!vx°³° ^uÄ]vÓU¿ U¿ *¿!ªFvk³1D,A = ³ttuvlk°³m	²ªXTÅm=vxh
kÖyzm	°D¿o¸ikl|~|³¡|hvx|!|uhk³tvt~tuwkl|TÓ³tuvx|hkm	ªFvªXuTl2~m=v°|º}²vt!|!kJm)t!k|)v|wumo|hkm
tuvx)m	Tu~m)°µvÆ|³ª|hkmªFvk³«'mtuh« 4(³Twk~m_vtÅv P «'Tut|Å?Ttut~³Âk°m"t~)m	vu%Q¿arm=v°vÆ|u|m	ukt
m¤yzhkÂk|lwkh lTum_um)wk°µv~|º} vk um)t~wkl_vÂk°}­)v ÂDm9ÂDm¤|u|m	´vku=yz³l_vx|m	 ÂL} |uhkm¡tul_°³km)
l_Jkm	°z«hkm	um|hmtvlmtuvl_°³m»twkt~m)´ªXTvx°³° ¡ÇFv´³km)?m)kkm	L|ªFvk³®xvu³vÂk°mDRA³tkm	®m)~|uhkm)°m)t~t
tvlk°m)ÓªXTm=vh.vL|m	kvLÊÔ¿9¸qt!Tm)v.hm)±6Ä(|uhkm_t~³lk°³ m)	m)°°³t!v~mm	tut~m)L|³v°³°Ö}ÓvHtulz|uhkm)
®Tm	utuTÈª|hkm9hvkkx¾ )m	°³°t«|uh DTL|km	Dm	kkm)L|oªFvkkk¿ 7 Wvk|T*Ä(l_Tt|´ªi|uhkm%v=®Tm)uvTm	
um	tuwk°Ö|toª|hkm¡ªX°³°³f«kt~m)	|u³Tto«°³°'ÂDmHkm)L|=v°QªXTÂ?|hÈlzm)°³t	¿ 7 |ot«hL} «»mH«°³°Ql9vk°}
)T)m)L|uvx|um"T%|hmt~³lk°³ m)9l_Jkm)°b³H«hvx|iªXT°°³f«t)¿
ÜXÙ(ÝÀÜXÞ
  % %	 -(/10 %
,/ '/ +.0 nTn
+Q} kmk|u³TbÄ'v­·²Õ hvt´hkvkk¾ °m	®m)°6 ÇF´³t´³Èv {½U«v=} hkvkk¾`Êªa|´Â?m)°TkTt|u|hkm
hvk¾ Ã	Tkm´ª kÖ¾bm	um)L| +Õ 2 t	¿ 7 |uhk³t=vt~mÄ*|hm)umovxumt~m	®Tm	v°t~|uwvx|Tkt ²=vt~m«|uhhvu
hvk¾ÄLkmtum	°³m		|t`TmivlTkq|uhkm +iÕ 2 t)ÄJv´Df«'m)³tvk³vx|m	|f«»vut |hkt`·²ÕªXuTl¹|h³tB+iÕ
Tk°Ö}T¿ 7 |uhkmtuª¼|hvk¾­=vt~mÄ6|hkm®Tm)}{tvlm"kvx|vo«³°³°bÂDmtum	B|ÅÂB}{m)vhª|hkm	tum@+Õ 2 t	Äbvxk|uhk³t
«³°°]Â?mwtum)|¡l_k~f®Tm!|hkm8Jwkv°³Ö|º}%ª |hmkf«k°³k±H)l_lwk³)vx|T*¿(vkk¾ Ã)km)tÅxª ®xvuTwkt
°³m¤®Tm)°tavumm)vt~}H|uo®Jtuwv°³Ã	mTH|hkm!tulJ|h%)m	°³°tªB4(³Twk~m /z¿
 B    E ,)%)!	
gihkm     '*q)T)m)~kta)Tllwkk=vx|u³Tt'ªXul ·²Õ 2 ti|,+iÕ 2 t)¿Qg]«'±m	}HªXm)vx|wum)tª]|hmwk°³k±¡v~m
! |hmDf«'m)	TL|u°ª|uhkmtuTv°tqm	l_Ö|u|m	²ÂL}|uhkmo·²Õ 2 tÇ¼«hk³htqªQ)m	L|vx°³l?T~|vk)m!|
um)vhh³ThH)vv	|º}Ê16
! ³L|um)~ªXm	um	k)m	tÂ?m	|º«'m)m	·²Õ 2 t"ÇF~m	®Tm	ut~mhvkm)°tÊkol9vÆ|u|m	»«hkm¤|hkm	t~m)~®m)ÂB}9|hkm!tvxl_m +iÕ
TikÖ¾bm	um	B| +iÕ 2 t	¿
`vh·Õ wtum)tH|uhkmtvlmªX~m7Bwkm)	} Âvxk«³z|h0ÇFkÖ¾bm	um	B|9ªXuTl |hvx|¡ª!|hkmkf«k°³k±zÊ9vxk ³t
um	)TT³Ã)m	 ÂL}²|uhkm,+iÕ®JµvH|utÅDm	ul_vkm	B|"v­wk Bwkmo)Jkmx¿´`vh.+iÕ²vx~|)vx|k9|hkmotuxª¼|~½
hvk¾xªvTÖ®Tm)H·²Õ9vt~tu³kt'|u|'|ut'f«¡m)l_vk9ªXT`|hmqtuTv°ÿ½Z|ux½ºB|um)ªXm)um	k)muvx|vx|'«hk³h
|'«vL|ut|~m))m	®mÅ|hkmÅt~³Tkv°?ªX~Tl|hkti·²ÕD¿?g hkm	|uhkm)»|uhkmÅwk°³³±)vHÂ?mÅm)t|vÂk°³t~hkm)Hkm	Dm	kktiT
«hkm	|uhkm)|hm·Õ%)vvxv|Ö|ti?«'m)|´|uhk³tikm	l9vxk*¿
  (Í	
 9 Ñ Ò Í : ¦k¥¦  Í £ Í ¥Æ¢´¦ ( Ò£ Î" §T¦ :'¦k¢=¢  £ "FÑ ( ¢ ÇX	ªó¿`m¿ k¿ -ÿnKt=1µÊ
! Ä°³J=vÆ|³¡ª]|hkm +iÕDÄ
! = @ ZQG RZ / g uvkkTl kvx|u|um)u9ªÀ?T³L|tQ³.LMÇNvtuvtuhk|ÊQª*°³J=vx|u³Tktxª]·²Õ 2 t'|u~}J³k|"m)t~|vÂz½°³tuh%wkk°³k±)l_lwk³)vx|T9«|uhH|hkm +iÕDÄ
! Zq|uhkm!Df«'m)°³l_Ö|ÇXl9vÆyzl9v°??«'m)Êxª(|uhkm \L|uh·²ÕDÄ
! DZªFvkkªXuTl|hkm \T|h·²Õ­ÇFN¿ûN¿û*¿vkTl¬®xvu³vÂk°m)tÊ`| Ä
!  ªXT~l9vx|u³T_Âk|½ºuvx|mxÄ
!Z tuTv°ÿ½Z|ux½ºB|um)ªXm)um	k)mvÆ|³_km)l_vkm)ªXT|uhkm´tuTv°]um	)m	®Tm	ªXuTl |hkm \L|uh­·²Õ 6b|uhk³tq³t
v°tuq|uhkmk~zkw	| xª|hkmÂ|~½Zm)km	u}L½U|x½Z³L|m	~ªXm)~m)k	m»uvx|´ÇFm km	vt(|uhkmvÆ|³ª|hmum	)m)Ö®Tm	
?«'m)(|q|uhkm»|x|v°Jum	)m)Ö®Tm	´Df«'m)Ê vxkª|uhkm»k~z	m)t~tu³Lv³  R   ¿¸tm	t~|vxÂk°³tuhkm	´³ -ÿnKt21NÄ
 Zt!v%t~m	|ª'U¿ U¿ *¿uvkkTl ®xvu³vÂk°³m	t76vxkkTlkm)t~t!hkm)~mtkwkm´|{³l?m)~ªXm		|u³Tkt³Ó?«'m)
)B|uuT° 6klm=vt~wkum	l_m	B|uttuhkf«|uhvx|av´|º}z³=vx°*tuÖ|wvx|u³THt|hvÆ|a«hm)um  ZÅti°³TkTul_v°N¿
! Za®TT)mv	|u®J|º}_ªFv	|uTiª]|hkm \T|h·²ÕDÄ
! i Z `tuT°w|THª]|hkm  +2 /10 % +.'( 0 +2  0 +   /)´Ä|hvÆ|³tiª]|hkm!°³km)vt~}Jt|m)l
 Z ; 
 
i ZT / g#XZYZYZYOX R X  /LZ   i  o Z6  B \i;QP Bnznz z BE4 z ÇN¿ûLÊ
ÝÝ öCzà#@"$
n  %A%% /  	
 %22% #= #.'  +,01' +2 
gihkta°³km)vt}zt|m	l «|h%wk±J«t i Z Ä \ ;[P Bnznznz BE4{vxkl_Ö|tiv´t~T°³w|u³THÖ¾
u
A0/ g#XZYZYZYOX R   A 
A
 o    A  A  P"z ÇF¿ÖnfLÊ
g hkm	km	®m)'vqtuT°w|TmÔyt~|ut)ÄT|hmvkTl¹®vxuµvxÂk°³m	ti Z ÄK\ ; P Bnznznz BE4vumvkk~fyzl9vx|um)°Ö}!U¿ U¿ *¿
«|uh°³TkTul_v°kt~|~³Âkwz|³ ÇX|uhkm´vuvlm	|m	utÅxª|hktÅk³t|~³Âkw|u³Tkm)?m)kÓT²|uhkTt~m´ª`|hkm
kt~|~³Âkwz|³ª  Z vk­ª4DÄ]tum)m -ÿnKt=1µÊ¤¿9·T~mum)	³t~m)°}ÄÀ|hkmotumBwkm)k	m¡ª'vut =?  Z B<i Z EG9³t
U¿ U¿ *¿vxkm)vh{tuwkhv³ihkvtavo±Bkf«´~T³L|ikt~|uu³Âw|T¡«|uh{°TTkl9v°?l_vuTv°t)¿
7 ª»|uhkm)~m_t!v{t~T°³w|u³T²|uH|hkmDf«'m)!)B|uuT°uTÂk°m)l{Ä*|hkm	 v°° 4­·²Õ 2 t	Twk° 	Tl_lwkk³)vx|m"«|h
|hkm@+iÕª |uhkm	}hv²H°³³l|vx|T¡²Df«'m)	¿Õz³k	m?«'m)q³tq°³l|um)*Ä|hm)Tk°Ö}%|hkTt~mo·²Õ 2 ttuwh
|hvÆ|
 ZO B @ Z DZ  ki Z ÇF¿ÖnTnÊ=v­v¤|wvx°³°}{lm)m¤|Å|hkm´l³³l_v°ÀDf«'m)~m7Bwk³~m)lm)L|=¿"¸qt~tuwklm  Z\;  ªXTv°°H\ 6À³²®Jm	«0ª`|hkm
ªFv	||uhvx|Å|uhkm´?«'m)~tFi Z v~mU¿ U¿ *¿vk|uhkmªFvkkTtDZv~mU¿ U¿ *¿!|qªXT°³°«taªXuTl ÇN¿ÖnTnÊi|hvÆ||hkm
kuÂvÂk°³|º}|hkvx|av·²Õ%°z)vx|m	%³¡lm)m	|ut|hkm!l³kl9vx°D?f«»m	a~m7Bwkum)lm)L|a³t
   z D$ YB   ki  bB
«hkm)~mi  vkD v~m´vkTl ®xv~µvÂk°m)tÅ³t~|uuÂkw|m	°³±m|hm7i Z 2 tvk|uhkm D Z 2 tum)t~Dm		|u®Tm	°}¿ÕzkÄ
|hkmak~TÂvÂk°³Ö|º}ªXT|h³t'·²Õo|u"Â?mav~|QªD|hkmawkk°³k±"³t`m7BwkÖ®xv°³m	B|Q|!|hmk~TÂvÂ³°³Ö|º}"|uhvx|Q?T³L|-
ÂDm	°³TTt ||hmi)m)°°k)m	L|m)~m)_³ _ªX |hkm>+»JT°m=v´lzm)°z«Ö|hovuvlm	|m	ut aL67;  z D vxkJjM67; i  ¿
7 9|uhkm)`«'Tukt	Ävtulzx|hkm	®m)ut~³T_ªb|uhkmawkk°³k±	m)°°³t`ÂD³°kkf«9|uv +»JT°³m)vol_Jkm	°]ÇFhkm	um«|h
Tk°Ö}¡Tkm!?T³L|Ê¤¿ 4Tivotuwk®Tm¤}%Tl_vx|uhkm)l_vx|=v°?um	tuwk°Ö|tTH|hm +'zT°m=v%lzm)°UÄztum	m./u¸¿êz¿ÖnT¿
   : "( 
*Í
	?Í ¥Æ¦ : 
 9 Ñ Ò Í :
Ñ#"!( £ Í ¥& Í ¥ Í ( § Í §T¦¢ Í »Ttu³m)kf«.|uhkm`=vt~m`«Ö|h!tum¤®Tm	v°A+iÕ 2 t)Äxvkkm	k|m,@.AL|hm)³À°z)vx|Tkt	¿
4Tm=vh²xª|hm)l{Ä?°m	| @ AZ Ä \; P B znznz BE4 =^ ÔÄ6km)kx|m!|hkm°³J=vx|u³Ttiªv k|um!JwlÂDm	xªQ·²Õ 2 ta|uhvx|)Tw°³Óhv=®Tmv¡ªXm=vt~³Âk°mwkk°³k±{|¡|uhkm ^N|h +iÕ³)vtum´«'mo)Twk°Ókm)T°m)¤|!³L|m	~ªXm)~m)k	m)tÂDm¤|º«»m	m)­|hkm
wkk°³k±Btª·²Õ 2 t¡	Tkkm		|m	 | k¾Dm)~m)L| +Õ 2 t	¿·{TumTm)km	v°°}Ä'«'m«³°°vk v tuwk?m)~tu)|^!|
³k³=vÆ|m|hkvx|!|hkm)Ttu³m)um	 ®xv~µvÂk°m³t|uhvx|Dm	~|v³kk¡|%|hm7^F|h +iÕD¿ 7  |uhk³t!kÆ½º³L|um)~ªXm	um	k)m
=vt~mÄJ|hkmÅ·²Õ 2 t»|hvÆ|iv~mvx~|'ªÀ|hkmwkk°³k±xª*|hkm$^N|uh3+iÕ9v~m|uhkTtum°³J=vx|um)_³o|hkm +»z°³m=vx9lzkm	°
km kkm)ÂB}H|uhkm!)Tk|u³Tkt

AZ   @ AZ B@.AFD AZ >_i AZ z ÇF¿ÖnTÊ ¦¢ Í_Ð#" £%$ "!( £ Í ¥& Í ¥ Í ( § Í  m	|wtQ	Tlkw|m'|hkmi?f«»m	-lbA Y@ AYª6|hkmiL|m)ªXm)~m)k	mitu³v°³t vx|?T³L|
@.AZÄ kwm9|Ó·Õ 2 t"|hvx|v~m9v|ªi|uhkm9wk°³k±Btªvx°³°5+iÕ 2 t)ÄmÔy	m)||hkm^F|h*¿²Õz³)m_|uhkm9m	l_tut~³T
Df«'m)aª ·²Õ @ AZ ³t i A Z R@  @ AZ B@.AYD AZ Bk|uhkm)lbA Y@ AY ; u
 / A uZ / g#XZYZYZYOX R     ZOi
 Z  @ Z B@   D Z   @
Z B@.AYD A X Z B
«hkm)~mqÖ|`l9v±xm)tQtum	ktuma|!)Ttu³m)`|hvx|`|uhkmvkTl7®xvu³vÂk°³m	t D AZ vumU¿ U¿ *¿(vk_³kkm	Dm	kkm	B|'ªD|hkm
)¿ ®?¿ 2 t i A Z ÇFtum	m -ÿnKt1¼ÊÔÄDvxkt~³l³°µvxu°}o|uhvx||hkm)¿ ®?¿ 2 t(D A X Z Ä«hk³hum)um)t~m)L|q|uhkmtuhv« ªFvxk³k´ªX~Tl
@ Z |u @ A(v~m!U¿ U¿ *¿ vkkm)?m)km)L|ª vx°³°bx|hkm	ut)¿ÕJkÄ|hm°³TÂvx°bwkk°³k±_³tikf«ÉªXm=vt~³Âk°mÅ«hkm){|v±B³´³L|m	~ªXm)~m)k	m"L|v)	TwkL|«hkm)m	®Tm	
ÜXÙ(ÝÀÜXÞ
  % %	 -(/10 %
,/ '/ +.0 nf
! |hmt}Jt~|m	l_t

A Z ; 
 
 i A ZT / g#XZYZYZYOX R  A  X  /LZ  i A  o Z6  o l A Y@.A B ÇF¿ÖnfLÊ\ ;[P BnznznzSBX4 =^ ¤Äkhv=®mt~T°³wz|³kt)¿B+'w|i|hkt³t»TwvuvL|m)m	Öª|hkmk|uµv°6wkk°³k±Bthkv%tuT°w|Tkt
«hkm	³kTukB|um)ªXm)um	k)m³¡®Jm	«xª(|uhkm!tuhv?mª»kk|u³T­ÇF¿ÖnfLÊ16
! |hm?f«»m		Tkt|vx³L|³kmBwv°³Ö|m)t

AZ   @ AZ B@.AFD AZ >  i A Z B \i;QP B 4 A^ bB ÇF¿Ön=BÊ
«hkm	um  i AZ tQ|uhkmatuT°w|T_xªQÇN¿ÖnfLÊÔÄJvumatvx|u³t;m)9ªX»v°° \ ; P+Bnznznz BX4 =^ 'vk9v°³°h^~¿ 9|uma|uhvx|
|h³t°³m=vxkt|u}m	|´vxk|hm) +»z°³m=vx lzm)°«!¿û	¿ |)¿!=Q@ AjGB¿  ªi)TwutumxÄ|hm)um_³t!k²wvvxB|um)m
|hkvx||hktihkT°³t|uwmÖª]|i«»vthkT°³³k|uuwkm!³H|uhkm!=vt~m!«Ö|hkw|³L|m	~ªXm	um))m¿
 B
	   E +I!#     !  %)! 
  )v 	TlÂkkm|hm°³vt~||º«'{l_Jkm)°t ·Jkm	°` ÇXkm)t~)~³ÂkkH|hkmohvk¾ÈÃ)km)tÊ!vxk.v+»JT°m=v
l_Jkm	°]ªXTa|hkmwkk°³k±6¿q¸³L|m	um)t|kBwkm)t|T)Ttu³t|tÅ²hkm	±JkH«hkm	|uhkm)|hkm	Tu~m)t~DTk³k
)m	°³°³tvxum!ª]|hkm!tvxl_ml_vTkÖ|wkm¿`Õzlwk°³vx|Tkt»xª(|uhkm!)T~um)t~Dkk³	m)°°³tv~muf®J³km	 //z¿êz¿
9a|m|hvÆ|"«'m¡k²|lJkm)°'vL}­Df«'m)	TL|u°' |hm9kf«k°³k±6¿ 7 .ªFv	|"ªXT!|hkm_kf«k°³k±
«»mªXz	wkt»k~³l_vu°}T_|uhkmqlm)hvxk³t~l xªhvkkx¾Ã	Tkm	tum	)TT|T*ÄB³«hk³h_|º}z³=vx°³°}k?«'m)
)TL|uuT°D³9l_°³m)lm)L|um)ÇFk°³|QtuTv°?³tQk|vÆ~wkt|m	¡|v"l_TÂ³°³m~m7Bwkm)t|ÔÊÔ¿ 7 _|hkmÅ«°³³±´vx|v
hvkm)°Àª]vTÖ®Tm	3+iÕHv°³°6t~³Tvx°³t»uTvxLvx|ma|hk~TwkTh¡|uhkmÅtuvl_mqhvkkm	°Àvk¡|uhBwktvumqum)	m)Ö®Tm)%ÂL}
v"lTÂk°³mt|vx|u³To«|uh_mJwkv°D?f«»m	)¿gihkm	um¤ªXTumak?f«»m	»	TL|u°?t`um7Bwkum	_|m)°³l³vÆ|mkm)v½UªFv
kuÂk°³m	l¿ gihmDf«'m)i)B|uuT°b³t~m7Bwk³~m)HT°}9vx||hm)m)°°bm	kTmÅ|l_k³l³Ã	m|uhkm³L|um)~ªXm	um	k)mÅªX~Tl
|hm))m	°³°t)ÄT«hkhzm	tk|`hkf«'m	®Tm	Q®xv}®m)~}vxÂkuwkz|°}¡ÇFmx¿û¿ ³ 7 ÕB½º /¶·¸ |hmi}Jvl³uvkTm
ªXT|hkm"kf«k°³k±HDf«'m))TL|~T°³t_6· )B|uvt|q|u\H9(+ ªXT|hkm"wkk°³k± 6 	ªó¿-ÖnTn1¼ÊÔ¿gihk³t
l_m	hvktul hkvtkum	tuwkl_vÂk°Ö}¡tul_v°°*³lv¤|iT%tuhvxDm!ª]|hkm!	m)°³°t)¿
 	 Æ!R9 ,%&» 0#%!&'	*)&»
g.mot~wkl_l_v~³Ã)m´hm)umvHªXm	«$Âvtu Jwm)t~|u³Tt!|uhvx|=vx Â?mvkk~m)tut~m) wtu³%|uhkmoTm)m)uol_Jkm)°km¤½
tu	u³Â?m)vÂ?f®Tm¿
! »f®Tm	vTmoÂL}v_T®m))m	°³°a«hvÆ|³tq|uhkmk~TÂvÂ³°³Ö|º}H|hvÆ|!v%·²Õ°³J=vÆ|m)²vx|TÖ®Tm)?TB|ª
tukv)mÂDm!vx~|ª]|hkm!wk°³³±¡vk%T|uhkm!kf«k°³k±9«!¿ )¿ |=¿|hm ^N|h +iÕ

! ¸q~m=vªbvT®m)o)m	°³°&«hvx|`t |hkmi³t~|uuÂkw|Tª?|hmvxum=vÅxªD|uhkmwkk°³k±"vkoT |hmikf«k°³k±
«!¿ )¿ |=¿|hkmq^F|h +iÕ

! qvxkk¾{°³m¤®Tm	°Dª*v"TÖ®Tm	9?T³L| ]«hvx|'³t`|hkmk³t|~³Âkw|u³ToªD|hkmBwklÂ?m)QªvL|m	kvt7 |uhvx|
)B|v³v9·Õ°³J=vx|um)%³ H³%|hkm	³hvk¾­Ã)Tm
 Õzwh²k°µvxvv=®Tm	vTm	tÅum	)m	®Tmvkvx|wkuv°
2 BÕB|um)~kum¤|vx|u³T*¿46kt~|vk)mxÄPQ*>;Q a~m)k~m)tum	L|t|hkm"ªXum7Bwkm	k	}«|uh«hk³hÓv
lTÂk³°m"t|vx|u³T²«tuhkk¡|Ht|v|!v¡)l_lwk³)vx|T²vx|ÅvkTl ÇX³tukv)movÓ|u³lmfÊ³tvÂ°³m
³tim	t~|vÂk°³tuhH|hm«°³³±_«|uhvÆ|°³m=vxt~|Tkm +iÕ?¿
ÝÝ öCzà#@"$
n=  %A%% /  	
 %22% #= #.'  +,01' +2 
! »TL|vx	|k³t|uÂkw|u³T  ªXT{vWDTL| «hk³hÉ³t{)f®Tm	um) ÂB} mÔykvx	|°Ö}_4 	m)°°³t)ÄÅ«hkvx|{³t%|hkm
k~TÂvÂk°³Ö|º} |uhvx|vÓk³t~{xªquvk³wt &WÇFum	tu*¿vtum	Tl_m	L|9ª°³m	k|uhqvkWTum)L|vx|u³T ÊÂDm
)l_k°m	|um)°}³)°³wkm)Ó³²|uhkm´um	T³)f®Tm	um) ÂL}m¤yv¤|°}|hkm	tum4²)m)°°³t 
 gihkmoB|um)~m)t~|ª`|uhk³t
hvuv	|um)~³t~|u³QÂDm	)Tlm)t])°m=vÀ«hkm	Tkm`|h³k±Bt]ª|uhk³t]tum	Tl_m	L| vt|hkvx|m)tu	uÂk³k|hm'l|T
ªbvÅl_Âk³°m'kwu³t~Tlm»|l_m'³L|m	~®xv°U¿(gihkmi)B|v	|Qkt~|uu³Âw|T"|uhkm)T®m)t |uhkmikuÂvÂk°³|º}
|hkvx||hkmt~ª¼|~½Zhvkkx¾°³m¤®Tm)°~m)l_v³Hª(°³m¤®Tm	°kwk~³k|uhk³ti|l_mq³L|m	~®xv°U¿
  9  ¡9 %
¤   H
¤]
gihk³ttum		|TªXJ)wtum)tqT²voªXm	« |º}Jk³)v°m¤yvlk°³m	txª`vkk°³)vx|Tktiª |uhkmm)km	v°]l_m¤|hkJkT°T}9km¤½
tu	u³Â?m)³´|uhkmkum	)m)³ktum		|Tkt	¿ ¸q°°kum	tuwk°Ö|t`um	°}_m	|hm) |hmamÔyzk°³)|Ávku=yz³l_vx|T"ªXT~lwk°³vt
Lvx|uhkm)~m){³¡|hm!vk?m)kkÿyDÄkTiTH|hmtu³lwk°µvx|u³T_l_m¤|hkJkT°T}km	tu)~³Â?m)%³!/u¸¿ k¿Rg.mÂ?|uh{t~hkf«
|hvÆ||hkm±xm	}H?m)ªXTul_vk	mqhvxv¤|m)~³t|³	ti=vHÂ?m)l_kwz|m)¡ªX~Tl|hkmlzm)°?vvxl_m¤|m)~t)Ävxk¡«»m
tuhkf« h«É|owkt~m|uhk³ti{ukm	|TÂ|vx³$Bwv°|vÆ|®mvk BwvL|Ö|vx|u®mum)t~wk°|utTH|hkm!)f®m)vxTm¿
gihuTwkhkTw|i|uhk³tt~m)¤|³.ÇFvk¡|uhkm!vk?m)kÖykÊ¤Ä : ³tv]T³t~tuT%?T³L|»kuJ)m	tut"ÇN]T³t~tuT%*¿ *¿ªXT
tul_k°³	|º}Êvk)=dDRAjGotqvx²³km)?m)kkm	L|tumJwm)k	mxª³km)?m)kkm	L|³km	L|³)v°³°Ö}Hkt~|~³Âkwz|m) ÇFU¿ U¿ *¿êÊ
vkTl2®xvu³vÂk°m)thvuv	|um)~³Ã)m	.ÂL}|hm_kt~|uu³Âw|TÓªD6=¿g mtuTlm	|u³lm)twkt~m"D7ªXTv{Tm	km)~³
vkTl DRAZ¿(gihkm'm	ªFvwk°Ö|T|u³T!³tÀ|uhvx|À«hkm	|hkm`wkkm)~°}J³k(³tut~TkuJ)m	tut]³tkThkTlTTm	km)Twt76
«»m«³°° km)|m  Å|ut!³L|m	ktuÖ|º}Ól_m)vtuwk~m9vxk.vxtutuwl_mo|hvÆ|		
 t!kTz½ºvx|Tl³HÇX|hBwkti:0hvxt"k
lwk°Ö|³°³mq?TB|utÊÔ¿ 7 %|hmhTl_Tm)km	Twkt=vxtumÄk«'m!«³°³°DwktumªXT|uhkm!³L|m	ktuÖ|º}Hª]|hkm!?T³L|k~z	m)tut
km)t~)~³Âkk¡°³J=vÆ|³ktiª +iÕ 2 tvxk ªXa|uhvx|ª'·²Õ 2 t)¿a¸q°°]Bwklm)~³)v°m¤yvlk°³m	tÅv~mÂvt~m)²²Tkm
ª]|hkm!=vxtum)ta|um)l³Ã	m)H³!/a¸¿ k¿êz¿
 D7!$+IEF0 0p&I02, "D(053VWD7!+I!$!EI! .1+IE+IGH% I$
gihkmk|vx|Tovk´Âvxtu³im kÖ|Tktv~m|hktumª/¿ÖnT¿g mªXJ)wktT´|uhkmi°³m¤®Tm)°tum	|utÇN¿ûLÊ¤ÄL|hkmi)vtum
«|uh + ; P´ÇX«h³hH³tQkum)¤|°Ö}oum)°³vx|m	_|u"|hmqkf«k°³k±o)m	°³°6k~TÂk°³m	l¡Ê`vk«|uh¡tul_k°m	´ªFvk³k¿
g.mkf«¹wktum|uhkmt~³lwk°³vx|T%l_m¤|hkJkT°T}Hm)tu	uÂDm	³ /u¸¿ 9|¡Â|vtuvl_°³m)taª|uhkm°m	®Tm	°t~m	|t
ª L|m)~m)t|ªXT -ûvt~m21xª7/a¸¿ k¿êz¿Nam)~m|uhkm"kvvlm	|um)~tvxum|hktumª(«hkvx|«'m!«³°³°bum	ªXm	i|°µvx|um)
Tvt|hmt~|vkvxu²	T*Twvx|u³T%ªXT -êvt~mo21 ;  zf  +ÕkÁx±Bl.MfÄ  ;{P¿   4Twk~m tJÄ?«'mTÖ®Tm
|hkm°³m¤®Tm	°Ö½ºt~m	|utªX5³ti®xv}zk´ªXuTl¬¿fro|u_z¿Ëz¿  k°Ö}¡|hkm!Â?Twkkkvum)tiª(|hkm!)m	°³°tvum!km	k³¤|m){ªXT
|hkm!tuv±mª(m=vt~³m)t~hv?mL|m)~kum¤|vx|u³Tb¿
    (  Í ( § Í²Ñ &i£%$ Í  ( £ Í ¥& Í ¥ Í ( § Í  Ñ*Í § "XÍ ( £
4³wkum7r{v°³t~{Â?m=vxutT­|uhkm°³m	®m)°ÿ½ºtum¤|t!ªXT,-êvxtum921Qª /¸¿ k¿êz¿   4³Twum rH«»m y 5;  z vk
km)	um)vtumq|uhkmqL|m)ªXm)~m)k	mÅ)Jm	¯)m)L|   ¿  Âtum)®Tmq|uhvx|'ªXT`)m)|v_®xv°wkm)t'ª  Äz)vv	|º}o«!¿ )¿ |=¿
tuTlm!T®m){vL|m	kv´ªFv°³°tÂ?m)°³f« |hkm|uhkum	tuhkT°~wkt~|a³¡|uhkm!km)ThBÂDuhkJzH	m)|v{x|hkm	vxB|um)kkvt 
m	®m)W³ |uhkm¡t~l_J|hm) ®Tm	ut~³T 	Tktukm)~m) hkm	umÓÇXtum	mf/¿êTÊ¤Ä°m	®m)°»t~m	|utovum_k|´	TL®Tm¤yDÄ'vk l_v=}
m	®m)Óhv=®Tm´hk°³m)tÅ¸qtqTkm)vhkm	±?ÄÀ°m	®m)°Ö½Ztum¤|tq|um)k²|uHv +»JT°³m)vlJkm)°«hkm)  |m	kktq|u/¿ 7 
|hkm%°³l|k%=vt~m  ; Ä`)m)°°³t´vxumHtuhkm)~³=vx°U¿ ÕJ­wk@ut| Jwkv°³Ö|vx|u®Tm_um	tuwk°Ö|ot~|vÆ|m)t´|uhvx|´t~l9v°°
³L|m	~ªXm	um))m{)Jm	¯)m)L|_v°³°« Tm%|u­vkk~fyzl9vx|umH°³m¤®Tm)°it~m	|utªXT + ;vP{ÂL} )m	°³°t´ªÅv +»JT°m=v
l_Jkm	°U¿ gihkti«³°³°DÂDm!wkt~m)%ªXTim¤yzvxktuTkta³H«hvx|iªXT°°³f«t)¿
ÜXÙ(ÝÀÜXÞ
  % %	 -(/10 %
,/ '/ +.0 n=/
0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 
	   
	
0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 	  
	
4³wkum t   m¤®Tm)°ÿ½ºt~m	|t_ªÕzhkvkkT=vkv)Ö|º}WªX
|hkm!t|vkkvu{)T Twkuvx|T*¿
0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 	   
	! 
0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 		"  #
	
4Twk~mr   m	®m)°ÿ½ºtum¤|t{ªoÕJhvkk =vxv)Ö|º} vx|
5f; 5z k¿¹ªXT9|uhkmt~|vkvxu )T Twkuvx|T Âkw|
«Ö|h   z¿
    (  Í ( § Í²Ñ &i£%$ Í o£)£ Í ( ]¦z£ "FÑ (  ÑbÍ  § "FÍ ( £
  4(³Twk~mÄD«»m´	Tktukm)@-êvt~m_21UÄbÂkw|Å«'m|v±xmov¡lwkhÓhkThkm)Åvx|u|um)Bwvx|u³T²	zm¤¯)³m	L|=Ä$3;&%Ä
«hk³hÓl_v=}²Â?mTÂkt~m)~®m) ³)m	~|v³km	ktumowk~ÂvÓm)L®J³~Tklm)L|t	¿ 7 |h³tÅ)vtumxÄ|uhkm´m¤yJ|um)ukv° kTtum
Ç
L M('{P"z*),+ P  g.-¤Êil_v±m	tq)m	°³°t®m)}t~l9vx°³°U¿ 7 T~km)|Tm¤|Åvv)	m)|vÂk°m"	®m)uvTmÄDThkvtm	|uhkm)
|m)kt~ª¼}o|hkmvx|~|m)~¡ª +iÕ 2 tÅÇX|h³t»t'Tkmq34³wkumv%	BÂ9«hkm)~m 0;  +iÕRx±Bl.Mt»hkm	umn=TTT
|l_m	t´Âk³Tm)|uhvW³ |hkm%t|vkkvuÈ)*Twkuvx|T6ÊT|uÓl9vkª¼}.vL|m	v­?f«»m	utÇX|uhk³t´t´kTkm
T 4³TwumH 	J*Ä«hkm	um  ;<H/% Hl9v±Bk%Df«'m)"vÂDw|7P +M10!|³lm)tÂ³TTm	Å|hvx.³|uhkm_t|vvu
)T Twkuvx|T*Ä»«hkh ³tª	Twk~tumT um)v°³t~|u³¿   4³Twum{ m 	BªóÄ«»mtum	m A	Ai; ^ Ç¼«hk³h³t
m7BwkÖ®vx°³m)L|| L M[; LÊÔ¿ gihkm°m	®m)°Ö½Ztum¤|t_vum%|hkm	 tul_°µv|32`TuTT|m	tutum	°³°³vx|T*¿  wktum	)T
Bwv°³Ö|vx|u®m k³k%t~|vx|m	tÅ|hvÆ|!°³m	®m)° t~m	|ut9ÇXTÅmJw®xv°³m	L|°}kf«k°³k±)m)°°³tÊqvum´	°³Tt~m)q|u42`TuTT
)m	°³°³t«hm)km¤®Tm)qvx|u|um)Bwvx|u³T%tit~|~TkTm	)Ämx¿ûk¿`HwkuÂvxv~m=vt	¿
C   E +I!#     !  %)! (3
7 |uhkmªX°³°³f«ktulwk°³vx|Tkt)ÄJ«hk³hvumvTv³%Âvt~m)T{|uhkm!l_m¤|hkJkT°T}9km)t~)uÂDm	 /u¸¿ kÄ«»m
vtut~wklm¡|hkmH	T*Twvx|u³T ª -ûvtum{ 1»ª\/o¸¿ k¿ËªX|hkmHt~ª¼|~½Zhvk¾ Ã	TkmHlzkm	°U¿Ó¸qt´ªXT"|hkm
wkk°³k±6Äb°m	|qwktq|vx±mªXTtul_k°³	|º}9|uhkmTm +iÕlzkm	°Âvtum	ÓT3Bwvx|TÈÇF¿nnÊ«Ö|h  Z; Hg¹Ä
D Z°³TkTul_v°«|uh L M;65(+¹vk®xv~³Twkt®vx°³wkm	tÅªi Z ¿gihkm´|º«'{lJkm)°tvum~³L|°Ö}um)t~m)L|m	
T 4³Twum´nf¿gihm"ktu	t«Ö|h%k|~|m	Â?Twkkkvum)tum	kum	tum)L||hkm!wkk°³k±_)Tt~|uv³L|{Ö|t>+»JT°m=v
vkk~=yl9vÆ|³ÈÇFt~m)m|hmm	kÓª/¿û¿ÖnÊ¤Ä*«hm)um)vt|hkm´TÓk|u|um)Ó°³km)tqum)um)t~m)L|!|hkm´Â?Twkvum)t
ª|uhkm_t~l_J|uh­®m)ut~³T ª|uhkm_«°³³±)m)°°³t	¿¡¶qm	Dm	kk³²TÓ|hkm_JwlÂDm	"xª·²Õ 2 t m)vh 	m)°³°NÄ
m)Ö|hkm	q|hkmkf«­q|hkmwkk°³k±%l9v=}ÂDm"|hkm´Â?|u|u°³m	km)±6¿!gihk³tq³tq«'m)°°³°°³wkt|uvx|m	ÂL}|uhkmkÖ¾bm	um)L|
vx|~|m)~ktaTÂktum	~®m) 4³Twumnfz¿
ÝÝ öCzà#@"$
nf  %A%% /  	
 %22% #= #.'  +,01' +2 
0
100
200
300
400
500
100 200 300 400 500 0
100
200
300
400
500
100 200 300 400 500   
  
	 M 
 
	
    
  
	 M 

	
0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000  4
 A   	 M   
	
 
    A    	 M 
 
0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000     A 
 
	
  1    A 

	
4³wkum{*  m¤®Tm)°ÿ½ºt~m	|t_ªÕzhkvkkT=vkv)Ö|º}WªX
|hkmt~|vkvxu­)T*kTwkvÆ|³Ó«Ö|h­hk³hkm)!vx|~|m	z½
wvx|u³T_vk¡lT~mam)kt~mÅkuJ)m	t»ª +iÕ 2 t)ÄzT'l_vx½
kkm)vL|m)kvtDf«'m)ut	¿
0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 ! #" $#%'&($)"*,+   .-  
	 /  	 ehg*M
0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 .-  
	/  	 ehg*M  .-    0  	 ehg*M
0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 .-  / 	 ehg*M   1-    	 ehg'g
4Twk~mÅnf*21z½ºvkz½Zkf«´°³k±"lJkm)°J)TlÂk³km	*¿i A ®xvum)tTÖ®J³kwz½º°³k±o)m	°³°tT%v=®Tm	vTm°³vum)
Tt~l9v°°³m	'|hkvhkvkk¾²Ã)Tkm	t)¿
  380  54D
g.mvTv³¡ªXJ)wktT·Jkm)°z¿
  Ñ 	?Í ¥¦ )6Í
gihkm!kuÂvÂk°³|º}	& `|hvx|av|º}Jk=v°ÀvxB|um)kkvo	TL|vktv´l_Âk³°mÄB°³J=vx|um)%vx|³t~|vk	m(&zÄkH|ut)m	°³°
³tav³lDT|vL|vxvlm	|um))Ä6vx°³um)v}H³tu	wktut~m)%|uhkm³L|~zkw	|T*¿» yv¤|®xv°wkm)taª	*&+=vÂDm
TÂ|v³km	­ªX~Tl |uhkmotu³Twk°µvx³L|m	Tv°um)um)t~m)L|vÆ|³.ªV/¸¿êz¿ê%!ªX~Tl |uhkmom¤yzvkt~³T­|m	hkk Bwkm
ª /u¸¿û¿n¿Égihkmum	tuwk°Ö|t9xªÅ|hkm{|º«».l_m¤|hkJkt¡vxum{k°³|~|m	T 4³Twum­nTnT¿ gihkm|uhk³±ÈÂk°³v± °³km
um	kum	tum)L|ut|hkmum	tuwk°Ö|ª»|hkmtukTwk°³v!³L|m	Tv°~m)k~m)t~m)L|vx|u³T ÇF¸¿ÖnfLÊÔ¿Hgihkm9Â°³wkmvk.um) )wk®Tm	t
ÁÆ|h³%wkk?m)avk{°³f«'m)°³kmfÁ~m)k~m)t~m)L||uhkm ut|=Ät~m))k*Än=x½U|h{vk­n=/½U|hHT~km)m¤yzvxktuTÂkvtum	
T_|uhkmÅvxkku=yz³l_vx|u³ToªD|hkt'k~TÂvÂ³°³Ö|º}_|hmkm	³ThBÂ?TuhzJ_xª*|hkm +»JT°³m)v°³³l|ÇFtum	m/u¸¿û¿nfÊ¤¿
ÜXÙ(ÝÀÜXÞ
  % %	 -(/10 %
,/ '/ +.0 nKt
 
	
0
0.2
0.4
0.6
0.8
1
0.2 0.4 0.6 0.8 1
4³wkumÓnTnuTÂkvÂk³°|º} ªÅ	f®B½
m)uvTmvt»v!ªXwkk¤|³_ªb|hkma³L|m	½
ªXm)~m)k	m"	zm¤¯_	³m	B|
  

0
0.2
0.4
0.6
0.8
1
1 1.2 1.4 1.6 1.8 2
4(³Twk~m_nf a`~TÂvÂ³°³Ö|º}%ª`)f®L½
m	vmvtvªXwkk	|u³Tª|hmk³tó½
|vk	m¿

	
0
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
1.8
2
0.02 0.04 0.06 0.08 0.1
4³TwumÓnf*²·m=v)m)°°avum)v.vt
v ªXwkk¤|³ª|uhkmB|um)ªXm)um	k)m
)Jm	¯)m)L|
g m	Tkt~³km	@-ûvtum_n 1xª/Å¸"¿ûk¿êzÄ6«|uh  ;{PT¿ 4³wkumonTn®Tm	t|uhkm"®xv°wkm"xª 	SPQ;    SP i³
ªXwkk¤|³ª  ¿B4Twkuman®Tm	t|hml9vxkk³ &q 	*&+ÀªX  ;85z PT¿(gihkm»|uhk³±Âk°µvx±°³km'um	kum	tum)L|ut
|hkmum)t~wk°|Åª|hkm"³L|m	Tvx°(~m)k~m)tum	L|vx|u³TWÇX¸¿ÖnfLÊ16D|hkmÂ°³wkmvkum	)wk®Tm	tÁÆ|hk²wkk?m)qv9°³f«'m)
°³km)tÁ!~m)k~m)tum	L|n=x½U|h_vkn/½Z|uh_T~km)Qm¤yzvxktuT¡Âvt~m)¡|uhkmq?m)|wk~Âvx|T_vkk~fyzl9vx|u³T 6T|hkm
°³ThL|iTum	m){)wk®TmÁÆ|h³%vt~hkm)°³³mfÁum	kum	tum	B|ut|uhkm +»JT°³m)v%=vt~m9Ç  ;`TÊ¤¿
 9 Í ¦ (  Í : :'¡¥ Í ¦
gihkmBwklm)~³=vx°]t~hkm)lmª6/u¸¿û¿ÖnªXT|hkm"l_m)v²v~m=v9xª |hkm|º}Jk³)v°(	m)°°(ª`·zm)° o«|uhvx|v¡vt
³ -ûvtumn 1NÄ "; P B ; P³ti°³|~|m)%T 4Twk~m´nf¿
   Ñ ( £f¦§£ " ¢	£f¥ "   À£ "FÑ (
7 ´|hkt tum		|T´«»mi	Tkt~³km	Q·zm)°¿ 4TvÅ?T³L|R«hk³hot )f®Tm	um	_ÂL}mÔyv	|u°}.4	m)°³°t)Ä«'mikm	k|m
!  |uhkm°³vum)t~|ouvkkl ®vxuµvxÂk°³m¡t~wkh|uhkmÂkv°³°W"YB   ³to)f®m)um	 ÂL}Èm¤yv	|u°} 4 )m	°³°³t´|uz
ÇFkvl_m	°}_|hkm!°µvxuTm	t~|Âv°°D«hkm	um!|hkm!~m))m	|T%)Tk|u³Tkti|ahvkTm=Ê
! ;­|uhkmi°³kTm)t| t~m)Tlm)L|«|uh´m¤yJ|~m)l|º}\9t~wkho|hvx||hkm«hk°³mt~m)Tlm)L|t )f®Tm	um	_ÂL}´mÔykvx	|°Ö}
4H)m)°°³t	¿
gihkm)t~m Jwm)t~|u³Ttvum»um)°³vx|m	|q|uhkmt~=v°°³m)tukhkm	u=v°vk´°³km=vx(	TL|v¤|k³t|~³Âkw|u³Tb¿]¸v°Ö}J|u³)v°
vkt«»m	ut|{|hktBwkm	t~|T v~m_k°} v=®xv³°³vÂk°³m´ |uhkm +»JT°m=v­=vt~mÓÇFt~m)m²ÇF¸¿ûLÊvk ÇX¸¿ûLÊ!Â?m)°f«Ê¤Ä
vk9ªX4 ;8¿ gihkvk±Bt»|"|hkmt~|vÆ|³vuÖ|º}ovk_|hkmÅtu|uuTL}oªÀ|uhkmqlJkm)°NÄB«'mq)v¡hkJTt~m 1; Ä
«|uhkTw|°Ttutqª`Tm)m)vx°³|º}¿hg.m´	Tk	m)L|uvx|m´Tt~³lw°µvx|u³T{um	tuwk°Ö|tÅªXTÅ·zm)°Hv°°(Âkvtum	­²|hkm
)Tk|u³Tvx°ktulwk°µvÆ|³ov°³Tu|uhkl$m)tu	uÂDm	9³1/¸"¿û¿Ëz¿ 7 9T~km)`|"TÂ|vx³otvlk°m)t«|uh_|hm~³ThL|
)Tk|u³TÈÇXvlm)°Ö}{|uhvx|Å|uhkm´T~³T³t)f®Tm	um	 mÔykvx	|°Ö} 4|u³lm)tÊÔÄbÖ|Å³tqm)kTwTh²|¡|v±m"! ;_ ; P
vk1 g ; #g ; Hvk$! g ;%!&# g ; 4²³|hktv°³TuÖ|hkl{¿ 7 ²|hmªXT°³°«k9t~³lw°µvx|u³Tkt	Ä«»m´|vx±movtum¤ªXm)um	k)m -ûvtum!1Àxª/¸"¿ûk¿êz¿¸°³° kTwkum	tÂDm)viT{v%TÂkt~m)~®xvx|u³TH«kkf«('  )x±Bl[B )Æ±Jl") M vxk{vum
Âvt~m)vo)u	wk°µv»³*?wm)k	m!«kkf« «Ö|h%vxk³wkt   # ; "±Bl{¿
4(³Twk~m!n="ªXJ)wkt~m)t¡)Tk|u³Tvx°tvlk°³m	t»vx°³°³f«k!Tkm|um	t~|l9vÆ|m|hkm ?wk	|uwvx|u³Tkt'ª;Èvk
  ¿
ÝÝ öCzà#@"$
n r  %A%% /  	
 %22% #= #.'  +,01' +2 
4³wkum n=*È»TkkÖ|Tv°tvlk°³mª´·{zkm	° z¿
(TL| ¹³tQ)f®Tm	um	%ÄnÄË!T»!|l_m	t)¿gihmq)uumÔ½
tu?Tkkkotvlk°m)tiª;vk   vxum!v°tuoT®m)*¿
L
D
en
si
ty
0 1 2 3 4
0.
0
0.
5
1.
0
1.
5
2.
0
2.
5
R
D
en
si
ty
0.0 0.2 0.4 0.6 0.8 1.0
0
2
4
6
8
4Twk~m¡n=/ ³t|Tvl ª
;7ÇXT²|hm´u³hB|Êqvk
  ÇF°³m¤ª¼|ÔÊ'®Tm	 7ti)f®Tm	um	c´|³lm)t	¿
L
D
en
si
ty
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
0.
0
0.
5
1.
0
1.
5
R
D
en
si
ty
0.0 0.2 0.4 0.6 0.8 1.0
0
1
2
3
4
5
4Twk~m¡nf*³t|Tvl ª
;7ÇXT²|hm´u³hB|Êqvk
  ÇF°³m¤ª¼|ÔÊ'®Tm	 7ti)f®Tm	um	 P!|³lm)t	¿
L
D
en
si
ty
0.0 0.5 1.0 1.5 2.0 2.5 3.0
0.
0
0.
5
1.
0
1.
5
2.
0
R
D
en
si
ty
0.0 0.2 0.4 0.6 0.8
0
1
2
3
4
5
6
4Twk~m¡nKt ³t|Tvl ª
;7ÇXT²|hm´u³hB|Êqvk
  ÇF°³m¤ª¼|ÔÊ'®Tm	 7ti)f®Tm	um	!H|³lm)t	¿
L
D
en
si
ty
0.0 0.5 1.0 1.5 2.0
0
1
2
3
R
D
en
si
ty
0.0 0.1 0.2 0.3 0.4 0.5 0.6
0
2
4
6
8
10
12
4Twk~m¡n r*³t|Tvl ª
;7ÇXT²|hm´u³hB|Êqvk
  ÇF°³m¤ª¼|ÔÊ'®Tm	 7ti)f®Tm	um	´|³lm)t	¿
 #" $#%   	
  	

      M     M
     M     M
  !     M     M
   "  M  !    M
4Twk~m´nf*Q·m)vvxk{®xv~µv)m¿
4(³Twk~m)tn=/JÄ*nfHnKt´vkÓn r´TÖ®Tm|hkmh³t~|uTTuvl_t»ª(|uhkm!vkTl¬®xv~µvÂk°m)t(;vk   vtTÂz|vkm)
ªXuTl |hkm%tulwk°³vx|T	¿ g(vÂk°³mn=­TÖ®Tm	tlT~mHT°³TÂkv°»~m)tuw°|ttuwh vt´|hm{lm=vxWxª ;7v   ¿ 4T
³kt|v)mÄJªXT'|uhk³tQtum¤|iªÀ®xv°wkm)t	ÄzÖª*|hkm	umÅt»kum)	m)|u³T¡vx|ivT®m)H°³J=vÆ|³*ÄLTkmlwkt~|»l_f®mv=«v=}
L"´lm	|m	utav=«v=}%{lm=vx%|uoum)	f®Tm)aTJzH~m)	m)|u³TvLv*¿
gihmBwklÂDm	ut!ª'tvlk°³m	tÅTÓ«hk³h|uhkm)t~m_hkt~|uTTvxl_tvxum´Âvt~m) vumÆLTT9ªXT\4!;{Än=TTT
ªXT4 ; PTÄ*n=TTTªXT4 ; H´v­n/TTªXT4 ; z¿Rg.m!°³l_Ö|m	9Twk~tum	°®Tm	ta|u´|m)t|k|hkm!hL}JDx|hkm	tu³t
ª:!vl_l_v"³t~|uuÂkw|Tkt	¿gihkm VaT°³lTTuf®L½Õzl³~kf®|m	t~|«»vtivk°³m)¡wkt~³k"|hkm   vx±xvxTm¿gihkm
hL}z?|uhkm)t~³t«vtav	)m	|m	ªXT|uhkm!°³³m=v)vtum!«hkm	f4 ;8Ävxk~mó~m		|m	{v°³°*x|hkm	i=vt~m)t)¿
ÜXÙ(ÝÀÜXÞ
  % %	 -(/10 %
,/ '/ +.0 nf
éä~î¤öÆîÔöÆåø !èêäC;¤ä~èLØ 
0
2
4
6
8
10
2 4 6 8 10 12éä~î¤öqî¤ö	NäöÆöÆîxø bäâ 	
 î	
íkø¤ïËðUðFø	öaïêö	UäöÆðNïK	= 

0
0.5
1
1.5
2
2 4 6 8 10 12éä~î¤öqî¤ö	Uäööxî ø bäâ 	
 	
4³wkum* -ûv21Å·{m=vhvkkx¾ vxt9vÓªXwkk	|u³TWªlm=vxvL|um)kv Df«'m)WPSR wkkm)_ÂkwkkTm¤|9	Tz½
t~|uvB|Ç&/J¿n=/Êi«Ö|hc4 ;{P "" B4\; ) "9vªXul |hkm|T 4 ;:P+BEH?B )z¿- Â*1 ÕzT°w|TktªaÇ/z¿Ön=/TÊ
vtiªXwkk¤|³kt 0; 	SPSR 'ªX|hkm!tvxl_mt~m	|aª(vvxl_m¤|m)~t76	wk~®m)tªXul|uTH|oÂ?|u|uTl¿
9a|)m`|hvÆ| ªXT(v°³° BwvL|Ö|m)t?m)|vk³|qtuvx|uµv°)~TL| kt~|~³Âkwz|³kt'ÇFtuwh_vxt(|hmkuÂvÂk°³|º}
|hvÆ|v°³°]D³L|tÅxª»vHTÖ®Tm	tum)l_m	B|!Åª»v¡T®m)Âv°°hv=®mt~ª¼|hvxkk¾ °m	®m)°«Ö|hÓv¡k~m)tu	uÂDm	
®xv°³wkm=Ê¤Ä*|uhkm´k¾Dm)~m)k	m´ÂDm¤|º«»m	m) tu³lk°m	ªFvkk%vkÓ?T³L|km	Dm	kkm	B|!ªFv³k%v¤|wvx°³°}{l_vx|u|um)~t)¿
7  |hvx|)Äi|hkmkt~|uu³Âw|Tkto«hk³h v~m²t~|uwkk³m	 ³|uhk³t9tum)¤|T vumTk°}vku=yz³l_vx|Tktª!|hkm
BwvL|Ö|³m	tªQkvx	|=v°³L|m	um)t|ªXTÅlTÂk°³m	Tllwkk=vx|u³Tkt	Äbt~³k	m|hkm´kt~|uu³Âw|TktÅ Jwm)t~|u³T
ÂDm)vTH|hkm!t~l_J|hm)H®Tm	utuTktaª]|hkm!)m	°³°tiTk°}¿

	 + + 0* %)G E?5% % + 5% I!
g.m!kf« tuhkf«|ut~T°®mv´|º}Jk=v°À|l_Ã=vx|u³TkuÂk°³m	l wktukoTwkvkv°}B|=v°?|JT°³t	¿ gihkm!k~TÂk°³m	l
³t|uhvx|aª]|hkm|uvkm	¾Â?m	|º«'m)m)km)kt~)vx|T{vk%³)um)vtum!ª(t~|vx|T%Df«'m)	¿
ÕJwkk?TtumvDm	vx|uThkvtqvo||v°ÀÂkwkTm)ª4 ?m)a±Jl M=ÄDvk{|hvx||uhkm	Tt~|ªTmvL|um)kv_³t4LÄ]«hm)um)vtk)~m=vt~³kH|uhkmoDf«'m)ªTm_vxB|um)kkvÂL}Èn g 	Tt~|ut 4a¿ 7  T~km)|uwkt~m|uhkmo||v°
Âkwkkm	||hmlTt~|m	¯)m)L|Å«»v=}TÄb|uhkmT?m)uvx|l_v=}{«tuh|u9l_vÆyz³l³Ã	mkmª|hkm´v=®m)vxTm°z)v°
hvuv	|um)ut~|u³)tit~wkh{vt»|uhkmm¤yz?m)	|um){l_m)vHhvk¾²°m	®m)°DªXiv|º}Jk³)v°b°z)vx|TÇFZ6ÔÊ¤Äwkkkm	|hkm
vÂ?®m"	Tt~|a	Tkt~|uvL|=¿
 m¤|`wktkf«t~hkf« hkf«W||uvkt~°µvx|um»|hkmi°³vt~| m¤yvlk°³mL|!vtul_k°m»k~TÂk°m)l¹«|h³´Twktum	|~|kk¿
gihkm)Tt|	Tkt|vx³L|i|uvktu°³vx|m	t³L||uhkm!)Tk|T
 4o 4 )R<;`4qz Ç/z¿Ön=/TÊ
g.mt~T°®mÅ|hktm7BwvÆ|³H³ "; 	  'vkHwkt~m9ÇX¸¿ÖnfLÊQ|uTTm¤|hkm	»«|uh¡|hkm?m)|wk~Âvx|T9ªXT~lwk°³v"ªXT
|hkmlm=vovxum=v6ÅÇXtum	m|uhkmim)_ª/u¸¿û¿nfÊ(|!k°³x|` ZF6'vt`vÅªXwkk	|u³T´xª ¿B4(³Twk~mvtuh«tQtuwh
k°³x|t)Ä?ªXT$4 ;dP ?BM4; )9v|hk~m)mhT³	m)tÅª4 ;:P+BEH?B )ÇF)w~®Tm	tÅªXuTl+|uT|9ÂD|~|Tl9Ê¤¿gihkm
=vt~m_	Tkt~³km	um).hkm)~m_tÅ|hvx|ª'|hkm9ÕzhvxkkT =vvx)|º}²°³m	®m)°ÿ½ºtum¤|t"vt!³<-êvxtum{n 1`ª /¸"¿ûk¿ê¡«|h ;8 zf PTÄ 5,;` z ")9Ç¼|hkt`³t|hkmtvlml_Jkm	°DvxtQ|uhvx|Q)Ttu³m)um	¡³1/ /J¿ê¿ÖnÊÔ¿B+»°³wm	wk~®m)tÁÆ|uhk³wk?m)
°³km_ m)vh tum¤|ÔÁ~m)k~m)t~m)L|/P |h Tum)DT°Ö}JkTlµv°vxkku=yz³l_vx|u³Tktv.um)v Tm)t´Á|hk.°³f«'m)
°³km)tÁvkk~=yl9vÆ|³kt'xª(ukm	 P )z¿QÕz´wkvku=yz³l_vx|T9t6kmqwkL|³°?|hkm	tumÅ|º«'o)T°Tut'tuk°|=ÄJªXT
m=vh.=vt~m9ªB4a¿­ÇXgihkm9°³ThL|!T~m)m).)wk®Tm)t´ÁÆ|hk kvtuhkm	 °³km)tÁ%~m)k~m)t~m)L||hm9°³l_Ö|k +»JT°m=v
l_Jkm	°(«|uh  ;{¿ËÊÓvx~|!Âª 4Twkum´¡tuhkf«t|hm)T~um	tu?TkkkHªXwkk	|u³Tt  ;  )PSR ¤¿ 4T
ÝÝ öCzà#@"$
  %A%% /  	
 %22% #= #.'  +,01' +2 
³kt|v)mÄLªXTI4 ;HzÄT|hma|l9v°z)T Twkuvx|Tohvt     z %!vL|m)vtQDm	Qt Bwvumwk|Qvkm=vxh
vL|m	kvhkvt!v{?f«»m	 PSR  ªvxkku=yz³l_vx|u®Tm	°}0g¹¿Àgihkm_tuvlm|º}z?mª»|l_Ã=vx|u³T)Twk°ÓÂDm
vkk°³m	­|u|uhkm)!°z)v° hvuv	|um)~³t~|u³	t"t~wkh vt!|hkmok~TÂvÂ³°³Ö|º}|uhvx|"v%|º}Jk=v°`?T³L|!Â?m_	f®Tm)~m)*¿
4T'|uhk³t	ÄzT9tuhkTw°³¡wkt~mq|hmqm¤yzk~m)t~tu³%ªXQ®T°³wklmªXuv	|u³Tª(·Jkm	°bHÇXtum	moÇF¸"¿nfTÊ'vkÇF¸¿ÖnTÊ`³
/¸"¿Ëz¿êTÊÔ¿
 ,%&»
%À	",%¡¡ (8
g.m"hv=®TmuT?Ttum	v_m)km	u³"t~|uzhvxt~|"lJkm)°]v°°³f«³koTm"|_m)t|³l_vx|um"t~vx|³v°]v=®Tm)uvTm	tqª`±xm	}
Tm)l_m¤|u=v°hvxv¤|m)~³t|³	t9ªÅ°µv~Tm²¶Å·¸2Âvt~m)«um	°³m)t~t9km¤|º«»u±Bt¡|v±Bk.B|u v	)TwB|9|hkm
³~um)wk°µv»vx|wum!ª(DTL|ivx|~|m)~kt)¿
gihmÅl_Jkm	°Dvx°³°³f«tQTkma|´vkum	tutÂ?|h9hk³Th9°³m	®m)°?um	kum	tum)L|vx|Tkt)Ätuwkh%vt»°³m	®m)°?tum¤|tiª]ÕJhvz½
kT 2 ta=vvx)|º}_ªXwkk¤|³*Ävk{tu?m)	!tutuwm)taDm	~|vx³kk|o|hmkf«²vkH|uhkm!wkk°³k±6¿
7 !|hm']T³t~tuT"=vt~mÄ|hkmQlzkm	°T°³m)vktÀ|t~m	®Tm	v°zvvx°}B|=v°xum)t~wk°|utvx°³°³f«k»ªXT*|uhkm'um)³	|u³T!ª
2 BÕvxk"|uhkm`T|l_Ã=vx|u³Tqªz|uhkm'vuhkÖ|m		|wum¿(¸iv|um)"tu³lwk°µvx|u³Tqtuhkm	l_m	t¾Dm)]vkx|hkm	]kvx|wkuv°
«v=}%ª(m)t|l9vx|u³k´m)Tlm	|uu³)v°bhkvv¤|m	u³t|)t«hkh)vkk|aÂ?m!km)t~)uÂDm	{v{vv°Ö}J|u³)v°D«»v=}T¿
gihmªXuvl_m¤«»u±¡ªt~|uzhvxt~|"m)Tlm	|u~}%v°um)v}H¾Dm)~tqvotuTk =vL|aBwklÂ?m)ªl9vx|uhkm)l_vx|u³=vx°
um	tuwk°Ö|t!|hvx|!t~hkTwk°.vx°³°³f«0Tkm´|vkuLvhÓªXwk|hkm	uTÂk°m)ltÅ«|uhk³|h³t!tum¤|u|kk¿ g m_	Tk)°wkkm
|hkm!vxDm	«Ö|h{v´°³t~|iª(k~TÂk°³m	l_t«h³h{|tuhTwk°³%Â?m!DTt~tuÂk°³mÅ|u_vxkkum	tutawktuk´|hkm	tum!|JT°³t	¿
	B 
 0!02# .102,),  (#$02,)3
m	um"vum!vªXm	« vx|uwkv°ÀmÔyJ|m)tu³ktxªTwiÂvtul_Jkm	°U¿
    £ Í ¥ ( ¦ : Ñ " ¢ Í ¦¢o¦  ¦ ( Ò Ñ   "FÍ :FÒ
gihkm)~l9vx°*kTtumÅ«»vtum)um)t~m)L|m	vtv´vxkkTl ®vxuµvxÂk°³mqvk%k|avtv´uvkkTl m)°*¿Rg m)v%m=vt~³°Ö}
um	kum	tum)L|H|uhk³tkTtum²vxt¡v t~hk|HT³t~m	um=vÆ|m) ÂL}È}Tm¤|%vkx|hkm	9vx|~|m	u ªÅtuTwk~)m	t­ÇFlzkm	°³m	ÂL}
vk|uhkm)`?T³L|`k~z	m)t~t: #ÖÊxª*?«'m)~ti #A «|uhv!?Tt~tu³Â°}´kÖ¾bm	um	B|'vx|~|m	Jwkvx|T´ªXwkk	|u³T7 #µ¿ 7 _Â?|h
kf«k°³k±vk¡wk°³k±´l_Jkm	°³t`|hktQ«'Twk°¡)T~um	tu?Tkkt»|u³L|uuJkwk)kvxk|hm)'|um)~l m)?m)kkkT
|hkm!°z)vx|Tlnm = ÅÇF l m Yum)t~Dm		|u®Tm	°}Ê³H|hmm)kTl³kvx|T»ªmx¿û¿'36¿]ÇNz¿ tTÊÔÄ«hkm	um
lnmCU ; uw x y m i #A  # =)@ #A Hz
7 |a³tim=vxt~}H|ohkm	±H|hvx|ti³t}m	|qvk|uhkm)ik=v~vx|u³THª]|hmm)km	u³lJkm)°N¿
    " ¥ Í §£ "XÑ ( ¦ :Q ( £ Í ( ( ¦¢
1{|9« «»m"hv=®Tm	Tkt~³km	um)²vx|u|um)Bwvx|u³T%ªXwkk¤|³ª(|hkm!ªXTul+	Tkt| 8 :S<S&n6%B@   e ¤Ä6«hk³h
)T~um	tu?TkktÅ|u¡|hkm)vtumªQ³tux|uk³"vL|m	kvtÅ«Ö|h²km=v° m	~|uÃ)µvx²kuvLvx|u³Tb¿ g hkm)m	l_Ö|u|um)
vL|m	kvtvxumkum		|Tv°NÄ6v9l_vu±bA-aLMotuhkTw°³Â?mwkt~m)²ªXTakm	tu)~³Âkk9|uhkmkum)¤|T{®m)¤|Tª
vL|m	kv ^~¿´gihkmm	¾Dm)	|ª»vL|m	kvW^i°³J=vx|um)­vx| AQT­DTL| ²=vx­|uhkm)­ÂDmolzm)°³m	m¿ k¿oÂL}|hkm
ªXT°³°f«³k|º}J?m"xª vx|~|m	Jwkvx|T¡ªXwkk¤|³
; ACB   A*,;` AB AY bA* cA  A*  R F  A 
«hkm)~m  g K M ³t|hmt~=v°³vik~zkw	|aª]®Tm)¤|T~t g B M ¿
ÜXÙ(ÝÀÜXÞ
  % %	 -(/10 %
,/ '/ +.0 zn
    ¡Í :X¦£ " 	?Í  $]¥ Í ¢$ Ñ :NÒ
7 |hm"kmkÖ|³ª|hkmkf«k°³k±6Ä6³|uhkmtuª¼|½ºhvk¾­=vt~mÄ?ÂDm	tukm)ta|hkm"vÂkt~T°³w|um|uhkum	tuhk°³	Tz½
k|u³TT®m)ÂL}ÈÇF¿frLÊ¤Äb|uhkm)~m³tqª¼|m	v 0 / % -(/@ #,0 / # +2 ))kk|u³TbÄ?«hkh)Ttu³t|tv)	m)|u³k
|hkmq^F|h{t~|vÆ|³%|uov~|u³	³vx|umÅ³H|uhkm!hvkkx¾ª]|hkm"·²ÕH°³J=vx|um){vx|B¡k°}9ª
  A = N>   8;:=<Z 
 	
    Z+A$EB ÇF¿ÖnfLÊ
«hkm)~m    PH³ttuTlm9|hum)t~hkT°Èvk «hkm	um   A A$!³t|uhkm¡uvx|²km kkm)È³ ÇF¿ tTÊ¤¿gihkmHuvx|Tv°m
ªXTi|hkt³ti|hvÆ|?f«»m	t~hkTwk°k°}HÂ?m!vµvx|um){ÂB}H|uhkmq^N|uh"+iÕH|f«vxuktv®Tm	²·Õ{k~®Jkm){|hkm
tuTv°]um	)m)Ö®Tm	ÂB}{|hmo·²Õ{ªX~Tl+|hkt+iÕtqkx|Ål_vuTv°À	Tl_kvum	|_|hkmÂ?m)t|=¿ 9|um|hvÆ||uhk³t
ÂD³°³t`kf«¡|u"|hmqªXT°³°f«³k!)kk|u³T ]|uhkm^F|h+iÕ_kv~|u³)vx|um)t`³|hkmhvkkx¾ªb|hkm!·Õ_°³J=vx|um)
³¡Öª({vkkÖ|³¡|ÇN¿frLÊ
 A[AADRA =  AB@.AN>   8;:=<R 
 	
   R A R%DIR+=  =eB@7R Hz ÇF¿ÖnKtTÊ
gihkmm)Tlm	|u~} ª´ÇN¿ÖnKtTÊt_vÓtu?m)	µv°i)vtumªa|hkm.ÇFTm	km)uv°³Ã)m	6ÊTm)km	u{lJkm)°|uzkÄQ«|uhKZA\;
` a &dJeC:616Åv°³°am)L|~³m	t¡ªUVA = v WVA A$vum²Ã	m)~ Âkw|¡ªXTf*UAUZ A A$ ;  A[A	AYD,A = ¤ÄI\:]; ^uÄavk
*UA*UZUZ = ,;Q    Z A Z DZ= OP   
 ÆÄ \Y];`^ B
\acb¿gihm¡Tm)l_m¤|~}Óxªi|hkm_)TlÂ³vx|u³T­ªÇF¿frLÊvxk ÇNz¿nKtÊ³t"v°tu²vtu?m))³v°Q=vt~m9ªi|uhkm9Tm	km)~³
l_Jkm	°b«|uh[ZA ;_`bac&dJeC:6 6kªXT³t~|vxk)mxÄ³H|hkmt~³lk°³ m)_ªFvk³´l_Jkm)°NÄkv°°bm	B|uum)tª UVA]vk[WVA
vumÃ	m)~_Âkwz|iªXT*UA*UZ A;  A[AADRAZÄL\Y];_^uÄ	UVAYUZ Z7;Q    Z A ZbD ZfÄL\JaYbaÄ \Y];_^uÄ	UVAY A Z6; EAADRAZÄ \Y];_^uÄ
*UA* A A;T x
 x  P A	AYD,AUÄvk jWVAY A ;_Z6  ¿
	BC .1+E +IGH% %$
gihkm9)vv	|º}­k~TÂk°³m	l4tuhkwk°³ ÂDmwkkkm	ut|Jz ³ |uhkmoªXT°³°«k%tum	ktum ovtut~wkl_m_T®m).v.*kÖ|m
Dkwk°µvÆ|³ª`·²Õ 2 tÅ°³J=vx|um)vx|q?TB|ut\= @ Z%GcB\WaÄ*vkv9tum¤|ÅªvL|m)vti=Q@.ACGBÄ^(a l6¿6g m"«³°°=v°°%  +% % +.'v{ªXwkk¤|T­|uhvx|vtut~z	µvx|um)t!| v{tuwkÂkt~m	| # Ävk |um)vh ³km¤yY\ a # vt~³k°³m
³km¤y[ae \ (a1l6¿Õzwkh²vx²v°°³J=vx|u³T¡m km	t|uhkm"t~wkÂkt~m	|i= @ A GBÄ 	; P Bnz znz BE4 A^ iª]|hkmtum¤|Åª(D³L|t= @ Z%G!ª*°³J=vx|u³Tkt`ª·²Õ 2 t»«|uh¡v"°³k±|u"|uhkm^F|h3+iÕÇX«'mÅ)Ttu³m)»hm)um|hkm=vt~mqªÀhkvu¡hkvkk¾`Ê¤¿¸tut~wkl_mi|uhvx||hm|u|vx°kDf«'m)Qvµvx|um)´ÂL}´|hkmB^F|h +iÕom)?m)kktQT´|hmaBwklÂDm	Qxªbt|vx|u³Tkt |uhvx|
vum³­|ut!hvkkx¾ÈÃ)Tkmx¿Hgihkm).v.k)~m=vt~m_­|uhkmDTwk°µvx|u³Txª·²Õ 2 t°m=vt!|u²v%hk³hkm)!?«'m)
m)l|~|m)bÄBvkDTt~tuÂk°}"|"vt~hkuwk±m)9hvkkx¾HÃ)Tm¿gihktQ~m)t~wk°|utQL|vkvx|wkuv°),+23'(  '*@% %  %A% $#
 0 +   /)´¿¸qÈvx°³°³J=vÆ|³ a­kmkm	t|hkm9|u|vx°Q?f«»m	|hvÆ||hmJ^N|uh+iÕ.tuhTwk°³.vk³vx|mxÄ(«hkh Tkm
)Tw°³HªXTi³t~|vxk)m|vx±mkuT?T|³v°6|o|hkm)vukv°*xª(|uhkm!tum	|\= @ A G  ¿Rg.m«³°°D|uhkm){tv=}H|hkvx|! |h³tv°°³J=vx|u³T_³t / %2  /Q«!¿û	¿ |)¿|hkmkf«k°³k±²ÇF~m)tub¿Q|uhkmwkk°³k±zÊ»ª]Ö|i³tit~wkh|uhvx|iªXTv°°pºÄ
|hmDTL| = @ A G"t°³J=vÆ|m)9³¡|hmÅhvk¾)m	°³°Dª|hkm ^F|h+iÕÓÇF~m)t~*¿|hkm?T³L|V= @ A G  tvÆ|³t;m)t|hm?f«»m		Tkt|vx³L|tikm7Bwv°|º}ÇN¿Ön=BÊ'«!¿ )¿ |=¿|hm^F|h +iÕkÊ 6
! |h³tÅvx°³°³J=vÆ|³H³t ) %  ) %J«!¿û	¿ |)¿q|hmkf«k°³k± ÇF~m)t~*¿q|hmwkk°³k±zÊiª ªXÅv°° ^~ÄD|uhkm)~mm¤yzt~|t
v\ Ra # t~wkh|uhvx|a«hkm)vkkko|hkm \T|h²·²Õ%|u|uhkm!hvkkx¾ Ã	Tkmª km!ª|uhkm +Õ 2 t	Ä|hkm	
|hmm	«¹v°°³J=vx|u³T_³tikx|iªXm=vt~³Âk°mÅ«!¿û	¿ |)¿`|uhkm!kf«k°³k±ÇXum	tu*¿|hmwk°³k±zÊ¤¿
	B    %),)%#%$
·TÂk°³Ö|º}²«vxtTk°Ö}­vkk~m)tut~m) hkm	um|hk~TwkTh.|uhkm9m	l_³u=v°m	®xv°³wkvx|T xª|hkm_°³km=v!	TL|v¤|kt½
|~³Âkw|u³TbÄ «hk³hÈum	)m	®Tm	tvÓkvx|wkuv°»L|m)~kum¤|vx|u³T  |m	ult´ª|hkm¡|u³lmHv²l_Âk³°m9±m	m)ktom	l_t½
ÝÝ öCzà#@"$
T  %A%% /  	
 %22% #= #.'  +,01' +2 
tuT6Áx~m))m	|TÓ)Tk|u³Tkt|hvx|Åum)l_v²|hkm´tuvl_mx¿gihkm	um³tvH°³vuTmtum	|!xª»T?m) Bwkm	t~|Tktv°Tk
|hkm	tum°³km)t	¿  m¤|wkt Jw|m|º«'_ª]|hm)l 
! g hvx|³t|uhkm¡vx|uwkum9ªi|hkmHt|Jhvt|³9kuJ)m	tut´km	tu)~³Âkk|uhkmHm	®T°³w|u³T.ªi|hkmJwkv°³Ö|º}.ª
m)l³t~tuT6Áx~m))m	|THT|uhvx|ª]|hkm!hvxkk¾°m	®m)°UÄzªXTv´l_TÂ³°³ml_f®J³ov°³Tovouvkkl¬°³km
ª]|hkm!k°³vkm 

! 4TÅv_T®m)lTÂk³°|º}9vx|u|um)~*Äb|hm)um³tÅv¡	Twkk°³k_ÂDm¤|º«»m	m)|hmDtu|u³Ttª|uhkmo·²Õ 2 t	Ä*|hkm
um	tuwk°Ö|k Df«'m)%)B|uuT°NÄqvxk |hkmTm	Tlm	|} ª	m)°³°t)¿0gihk³tHt~)v°³°m) % /  70 / % #A 'A
²³tHv
ªFvt~)³kvx|k|³lm¤½Ztuvx)mkhkm	kTlm)kTo|JkÄL«hkh9l³ThL|`Â?mvxkkuTvhkm)_®z³vÅ|hkm	tum|uz°³t «hkm	
vk³kotul_mÅ|u³lmÅm	®T°³w|u³T%lm)hvxk³t~l_tªXTi	m)°°³t)¿
	B
	 
 0!02#  +%S,)%)3  %)G  (#$02,)3
¸qtªXT!vvxl_m¤|uol_Jkm)°t)Ä](³tut~T ?T³L|k~z	m)tut~m)tl³hB|!Â?mo|J~TwkTh.v vku=yz³l_vx|TªXT
um	kum	tum)L|u³k.|uhkm3?wk¤|wvx|u³Ttxªq|hm°z)vx|T ªvxB|um)kkvt)¿(Ttutu :³ÂkÂkt@km)°³t)Ä»«Ö|hWm¿ k¿v
um	kwk°³t~®m?|um)L|³v°*l³ThL|i¾Dm)volTumÅ®m)utuvx|°³mlzm)°U¿
 %,H    	19 9 !  " 1 !]#H9 )&»
  H
¤]
7 _|uhk³tt~m)	|u³T«»mal_v±mav!tuwk®Tm	}ªbl9vÆ|hkm	l9vx|u³)v°JªXulwk°³vt`vktulwk°³vx|Ttuhm)lm)t'«h³h¡vx°³°³f«
Tkm!|)Tlkw|um!Ti|_vkk~fyzl9vx|um BwvL|Ö|³m	txªB|um)~m)t~|um	°µvx|um)%|TwkTm	km)~³l_Jkm)°N¿,g.m«³°°
)T)m)L|uvx|um"l_v³°}_T%tu?m))³v°À=vxtumon_ÇX|hm +'zT°m=v{·{zkm	°¼Êv)vtumÇU·Jkm)°*LÊªt~m)¤|³J¿
 S  $E %)G +-,.102,),
gihkm #  &% % % /  4 > : =?BED EGdvx|~|vhm) |Óv²?T³L|´°z)vx|m	Èvx| ³tÂL}.km |T.|uhkmH)m	°³°ªaD³L|iWªXT|uhkm¡vx|~|m	u : =?YBEDhEGBÄ «hm)um : ³t"|hkm%]T³t~tuT *¿ *¿ vk D ; UiBXW ³t´vP vk|u³Tvx°bl_vu± Q³t~|uuÂkw|m	%°³³±xmÅ|hkm!|uhkm)l_vu±Btavk{³km)?m)km)L|qxª :q¿ 7 ª(|uhkm]T³t~tuT{?T³L|
kuJ)m	tutthkl_Tm)km	Twkt)Ä?|hkm"hvuv	|um)ut~|u³)tÅvum|hkm"tvlm"ªXTqv°³°?T³L|ut vk«»m«°³°tu?m=vx±ª
|hkm|º}Jk=v°À	m)°³°N¿
   B+IG)?   *,)+I3
   Ñ*Ñ : Í ¦ ( 9 Ñ Ò Í :
gihkm»|vx|u³T³tÀ|uhvx|(ª /z¿gihkmQªXTulwk°µvtªz|hkt(t~m)¤|³v~m'	°µvt~tu³)v°LTkm	tiÇXtum)m'm¿ k¿A-Ön/21UÄÆhvz|m)Ä
k*¿	/ 	zTLÊÔ¿
 +.-(/10 %
,/  #% $#  &% %% / %¶qm	k|m{ÂL}!c
+ '; Q
+ 	 4 > :
K=?YBEDhEGd"|uhkm%kuÂvÂk°³|º}|hkvx|v´|um)t|	Tlv	|t~m	|"+	 LM"³ti)f®m)um	²ÂL}¡|hm!|º}Jk=v°À	m)°°*°³J=vx|um){vx|6¿,g mhkvf®m
 
+ ,;  U + ) B ÇF¸¿ÖnÊ
«hkm	um  "³t|hm_*¿ ªó¿9xª6aL6 R+`<6v  *Uh(;  y  A$ÔÄ +   ; =K  2 a + GB¿ 7 v|)wk°³vªXTvotu³T°³m!?T³L|?+ ; =K GBÄ+ A$ ;    = A )Ô¿»gihkmk~TÂvÂk°³Ö|º}9|hkvx||hkm
|m	t~|atum¤| +©³tiL|m)~tum		|m	ÂL}H|hm!|º}Jk=v°b)m)°°À³t     
+ ) '«hkm)~m  U( ;"!$#%  y&  = ¤¿
ÜXÙ(ÝÀÜXÞ
  % %	 -(/10 %
,/ '/ +.0 
 / %(' %(0 / %+  # / $#  &% % % /  
 h;É  4'Y > : !=?BED EGd  z ÇF¸¿êTÊ
7 |a=v{Â?mÅ|hkm	TÂ|v³m)¡ªXul¬|hkm6c
 'ªXwk	|u³T%ÂL}¡|hm~m)°³vx|T
 h;		
 
 "!	#%$'&'(*),+*-.&'/0/21436587:9<;>=@?BACDE=@;>F@GHI?BAJ;8=KF@;>5>J?BACML"J@;8FKJN5>7<O%GPL5>JNFK;>JRQS?TFVU67<?TFKF@7<AXW?BFKJ@=@?TYZJ;>W*[\?BJ]GPL=@LO%;>J;>= ^ Q_a`   
PbdcEegfihje lk QnmpoqK ^ oqsrtKu8vKwH ^ Q_a` 		
 b c e fih e  kjQnmpoqK ^ oqKxygAzGPL=jJ?T5>Z{|L}=RJ@];~-@'	-'0l+s!	x-'l)/7}M`X:  7J];J@;8FjJ\587<O%GPL5'JF@;'JQaR[\]?T5.]?TFW;>PA;>WYqxQ_N`Vtl  Q ¡`¢'?TFC<?£9<;8A¤YDJ];¥E7=@O*Z{TLqHQ_N`§¦\m¨u'©ªw"«lm ^ lQ_g¬ ®­
¯)/°!ª#~&N+s(K	-')±),+²0³P&´-.)µ&'(K:¶	&·():-.&.1.1434¸` U¹lº§»nN?BFzL¼5.]L=L5'J;>=@?TFjJ?B5½7}*L¾FKJL}J?B7<APL=j587:9;8=L}C<;¿G=@7	58;8FKF `Àqq,ÁºªÂ}V`Ã¦\m¨u'©ªwÄ ^  
Åb c e fih elkjjm\oq@ ^ l<oqjÆ¾ 2Ç<
Èd0x&@(´-.)P	-'ÊÉT1'l(s$8!	l)*+s!	x-')±),+¹Ë3¥?TF"J@];X587<AW?BJ?B7<APL{dW?TFjJ=K?TYZJ@?T7<AÌEZA5>J@?T7<A_7ÊJ];XW?BFjÍJ.L}A58;²E=@7OÎL*J;8FjJ¹Gq7<?BAJ\~?TA¤L*J;>FKJÏW?T=K;85'J?T7AzÐXJ@7Ñ·PC?B9<;>A¤op¡»ÒÓDÔ Õ'Ö ×iØ&<Ù` NtÚ@ÛÜqr@²Ý3&}Ð}Þ	 ¡`¢xß Ì¡»4N` ¦¹mÃà}á âÚã Ô Õ'Ö Õ@ä #g×iØåà á âÚã Õå r æ
&´çèºQÕª?BOÑ?B{|L=K{B*J@];*1gP³P&'(s-@/d-.)Pi	-'éÉT1'('$8!	)+s!ªx-')%?TFÓXê ã Õ'ÖÜëlå *&a` Vt:lìDEor &íÀ¡`¢xß ¡»4N` ¦\m à á âã ê ã ÕsÖ #,å£åà á âÚã Õå r 2î<
&zç§ºq[\];>=@;%ì0or &<\?TFJ@];*YPL}{T{M5>;8AJ;>=@;>WL}J"ïLAWÌ[\?£J]4=L}W?TZFV&ª¿ð"A;*58LA_587<AF@?TW;8=²L{BF@7J];8F@;587<AJ.L}5>J"W?TFKJ@=@?BYZJ?B7<AEZA5'J?T7AFÏ7}NL%Jg	G?B5ÚL{58;>{T{{T7	5ÚLJ;8WL}JÏqñ];>AÌu'©ªw6 ^ ,ò°@]PLF\J7Y;ó=K;8G{TL58;>W ?BADJ];óLY7:9<;¥E7<=@OZ{|LFéYÌ¦¹m b6cEegfihKe  kjjòmoqK'
ôônõöª÷ø@ù'ú
  ­ Ï	-.-.&'/0/°	
i1-818q)!	('x)T1
 
 "!#$ )µ&'(K:¶	&¿$8D~.-@/d-.&'/0/·{T7	5ÚLJ;8W_LJ²o3¥E7=²7<A;'ÍiGq7?TAJ²J;>FKJóF@;'JQ ` ÁÂíL}F@F@ZOÑ?BACJ]PL}J&%(' ºL®F8 V`U()+* % m ¦,Vkj¿mpoqMm-% m/.10EÊçÀº32 54ñ];¿F@]7JjÍgA7?TF@;¥J;>=@O6.70?TF\?TAW;8G;8AW;8AJ"7I7J];>=¹J@;8=KOÑF¹LAW ?BJ@FÏW?BFKJ@=@?TYZJ?B7<Az5ÚLA Yq;98A7:[\A9	?|L4?BJ@FJ=@LAFjE7<=@O%F8/:P7<=;<;LO%G{T;DJ@];=d)!	(s&'(D(@1E+Ú)(s#S7¹J];9;85>J@7<= >.70	ë.rÚÚÚHr@@?*?TFC<?£9<;8A¤Y
AB EÒësrÚÚ8Hr@Ò7?ªrë.rÚÚ8ír@?N`DC%u'©ªw9Ejm	F ?G  /që Ò  .10  IH`u'©ªw E 
 ÄKJMLÊÄ ?G  /që Ò  kKE  mpoq Æ m ¦ Æ
^ <oq 5N
[\];>=@; A L ?BFéJ];&:P7<Z=@?T;>=ÊJ@=LAFjE7<=@O 7O,QP²A7:[\?BAC´J];R:P7<Z=K?T;>=éJ=@LAFKE7=@O AMB EÒrN7M.107<A;¥58LA =K;8WZ58;ó5ÚL{B58Z{TL}J?B7<AD7qEÊJ@7XJ@];¥F@?BAC<Z{TL=587<AJ@7<Z=\?TAJ;>C<=L}{NEJ@7%Y;¥ZAW;>=@FjJ7	7ªW¤?TAJ];óG=@?TA58?TGL{x9}L{TZ;"F@;>AF@;Ú'3 EV` ¦S m ¦S FUT  WV EÒr@orÒ <Òr EYX:ï[\];>=@;
V EÒr@orI` AMB jm\ÒrZC´u'©ªw9E,m[FÒ ¦ % K * m\%'Z,NkjEmpoqIm - ]HFK;8;_^YX+`VE7<=²W;>JL?T{BF¥LAW_J];XG=K7ª7}.sbaé7:9;8=L}C<;dLAW½?TAJ;>=@FK;85>J@?T7<A_[\?BJ@]½L¤O%7<=@;´C;8A;>=L{IJ@;8FKJF@;'J\QpL}AW?TADGL=KJ@?T58Z{|L=N587AJL5>J·W?TFjJ=@?BYZJ@?T7<A%EZA5>J@?T7<AFé]PLÚ9<;"J@7*Y;FKJ@ZW?B;8WD9	?|LFK?TO*Z{|L}J@?T7<AHc±&@½(&@z),+¥0³P&ós-@/M-.&'/0/Ï3V?BJ\5ÚL}A Y;²7<YJL?TA;>WE=@7<Od:Å7=@O*Z{TLz¿2Ê[\?£J]´	EÊE7=	e 7ªW;8{ "!	#%$'&'(*),+*-.&'/0/215>79;8=K?TAC¨L_J;>FKJDG7<?BAJ%W;8A7J@;8Wgf¥Õ8'3J@]?TF%5ÚLA Yq; LAPL{£"h8;8W ?TA¾J;8=KOÑFÑ7²?£JFL5'J7<=K?|L{ROÑ7OÑ;>AJ@FiCÏÛjf ã ?ÚåÕ ÞlI[\];>=@;kf ? `lfp>f mÃ¦xÚ8Ú>famnm Ý ¦ ä Ïpo ä `rqbs©xtosr.ºK'[\]?B5.] 58LA Y;¥;<;ªG=K;8F@FK;8W4L}F\E7{T{T7:[\F
C¹Ûjf ã ?ÚåÕ Þ `  
vu U9wiD» ?xy /që  ) o y3z|{ ?} /që Áª0o  r|~  .Â 2^ l<oHëKx8Ú ^ l<o?<ér EYX3X[\];>=@; { ?TFJ@];´7<=@?BC<?TAL{O~L=Z8;>W±U67<?TFKF@7<A4GxGH¿LAW¨Á@~  Â ? /që ?BF²LA4?BAW;8G;8AW;8AJóF@;+	Z;8A5>;Ñ7O*ZJ@ZPL{B{B"?BAW;>Gq;>AW;8AJI9;85'J7<=KFMW?BFKJ=K?TYZªJ;8W¿LF6J];RC<;8A;8=@?B5ÊOÑL=Z8J]?BFd=K;8{TL}J?B7<A¥]7<{TWFdG=K7:9ª?BW;8WJ];D?TAJ;>C<=L}{Ê7<ApJ@];D=K?TC<]J*]LAWpFK?TW;D?BF¿PA?BJ;}4yi { ?TF*LÌ]7<OÑ7C<;8A;>7<ZFUd7<?BF@F@7A¨GHGxÌ[\?BJ]?TAJ@;8AFK?BJg ^ l<oqN` ^ <oJ];8AzE7<=;ÚL5.]zoÌ» 
C¹Ûf ã ?:åÕ ÞÅ`C¹Ûjf ã ?Úå Þ` ^ ?  ã  å uIU Ä º%»
?xy /që )Úo y@z|{ ?} /që ÁªEo  r|~"sÂ2 Æ<oHëqÚÚ@o?ªr EYX   
pdôp
  l/µ&'(K:¶	&.1"0 $ c  ó&'é)(	:1   Ç
G=K79	?BW;8WzJ];¥?BAJ@;8C<=@L{H?BF·PA?BJ@;VygA¤GPL=jJ?T5>Z{|L}=8ªE7= m`Ã¦
C¹Ûf  Þq`
^

  r EYX:[\];>=@; 
  ?TF\J];L=@;8L~7IJ@];¿Jg	G?B5ÚL{658;>{T{l¹ñ];*W?TFjJ=K?TYZJ@?T7<A¤7Qf¥´5ÚL}AÌYq;¿W;8=K?B9;8WÌZFK?TACÑJ];E7<=KO*Z{|L UÏUf¥"` míN` ¦m G y /  jmó¦ y C¹Ûjf ã ?Úä y å Þ  r EYXÚ­[\]?B5.]¤E7<{B{T7:[\FéE=K7<O J];¥[Ê;8{B{£ÍI8	A7[\Az;|;GLAF@?B7<A¤7dJ@];¥C<;8A;8=LJ?TACXEZA5>J@?T7<AHygA¤58;8=jJ.L?BAz5ÚLFK;8F8PJ@];8=K;ó?BF\L´W;>J@;8=@O%?TA?TFKJ@?T5"ZGGq;>=Yq7ZAW¤7<Akfó[\]?B5.]L}{T{T7:[\F·7A;²J7X=@;>WZ58;J];5.]PL=L}5>J;>=@?hÚL}J@?T7<A¿7?BJFd{|LÚ[¾9	?|L´EYXÚ­J@7¥LPA?£J;éAZOYq;>=V7Å?TAJ;>C<=L}{TFM7}PJ];·Jg	G;¥¿X   '3E7<= *  r -  ' º*J];¥E7{T{T7:[\?BAC*?TA;7ZPL{B?BJg ?G y /që % *  ¦ EYXÇ<?TFNL²A;>58;>F@FL}=KX587AW?BJ@?T7<A¿E7<=IJ];FK;>JR7q58;>{T{TFI    ` ¦<r8ÚÚHr md<J7¥]PLÚ9<;¹L²587OÑO%7<A*A7A;8O%GJg?TAJ@;8=@FK;85'J?T7AHª7aé7<AW?BJ?B7<AÀ¿X:Ç<¿C<?£9<;8FXY7<ZAWF´7<A¨J];zAZO*Y;8=(f¥ÕD7Ï58;>{T{TF587:9<;>=@?TAC±3F@ZGGq7F@;J@]PL}J\J];¿W?TFjJ=K?TYZJ@?T7<Az7dJ];¿O~L}=8  `  *  r %  r -  \?BF¹FKZ5.]ÌJ]L}J[%  *  ?TF\Yq7ZAW;>WLÚ[·LÚ´E=K7<O ï 	?l;}B %  *  ç V L®F8dE7<=IF@7OÑ;5>7<AFKJLAJ V ' º J@];8A´E7<=NLA´f¥Õ  ¦  V L{BOÑ7<FjJF@Z=@;8{£<¯)/°!ª#~&N+s(K	-')±),+²0³P&´-.)µ&'(K:¶	&·():-.&.1.143VZFK?TAC´L5'J7<=K?|L{qOÑ7<O%;8AJ@F7 f¥ó[Ê;ó5ÚLA[\=@?£J;U¹EoÌ»ÌNR` G y /që jmó¦ y äqë  CÏÛ£Uf¥ ã y å Þ EYX:æH!	(sE³P&'(*-.³(K	-'g&'('T1'-.143¿ñ];%A	ZO*Yq;>=¿7}58;>{T{V587:9;8=@?BAC¾E?TAJ;>=@F@;>5>J@?TAC"O%7<=@;XC<;>A;8=@L{VJ;>FKJ*FK;>J8ILF[Ê;8{T{¹LFXJ];587AJL5>JÑW?BFKJ=K?TYZªJ?T7A¾EZA5>J@?T7<A¼7J@];z[\]7<{T;¤G=K7ª5>;8F@F>]PLÚ9<;¤J7Y;¤FKJZW?T;>W 9	?|LF@?BO*Z{TL}J?B7<AH
 ! !"#%$'&( !)+*-,/.#*-10"32+&-4
5ÏAW;8=·J];J;>=@O Gq;>=KJZ=@YPL}J@?T7<ADLAPL{£ªFK?TFR[é;²ZAW;8=KFKJ.L}AW9L}=@?T7ZFé=K;8F@Z{BJFéW;8FK58=@?BY?TACJ];Yq;>]PLÚ9ª?B7<=·7J];XO%7ªW;8{IZAW;8=¥F@7OÑ;¤0JgªG?T5ÚL}{T{B¤FKO~L{B{0\5.]PLAC<;>F¿7}éGPL}=LO%;>J@;8=@F>*ñ];>F@;%=@;8FKZ{BJ@FóL=@;´?BAÌJ;8=KOÑF¥7{T?BOÑ?£JF8GPL}=KJ?TL{0W;8=K?B9}L}J@?B9<;>F8]?BC<];>=VW;8=K?B9}L}J?£9<;>F8;<;ªGPL}AF@?B7<AFN7qOÑ7	W;8{5.]PL=L}5>J;>=@?BFKJ?B58FI[\?£J]X=@;>F@G;85>JJ7óF@7<O%;¹OÑ7	W;8{GPL=L}OÑ;'J;8=KF8Iñ];>%5ÚLAÑ5ÚLA%Y;ÏZFK;8WÑ;8?BJ@];8=VE7<=NG{TLA?BAC¥?TF@FKZ;8F;}CIO~L}=@C<?BAPL{5>7<FKJ.'7<=E7<=AZO%;8=@?B5ÚL{HLGG=K7 ;ª?BO~L}J@?T7<AFé76J];¥O%7ªW;8{H5.]PL}=L5'J;8=K?TFjJ?T5>F8
#6 7798 !:<;=?>%@A;pB DC	 
 "! #FE<;>FG  H8I@AJ<8AK>%@I;>B DCL>NMi!> H>OB   "!
P;óY=K?T;RQ=@;'9ª?B;>[];8=K;óJ@];¥=@;8FKZ{BJ@FE=@7<O ^ X7`5>7<A58;>=@A?BAC%587<A9<;>=@C<;>A58;¿7MJ@];¥C<;8A;8=@?B5¥OÑ7	W;8{qJ7XJ];
Sé7	7<{T;8LA O%7	W;8{lUTÏ7}J;¿J@]PL}J\J];58;>{T{BF¹7}N C<?£9<;8A Yp   YXL=@;óA7JÏO*ZJ@ZPL{T{£?TAW;8G;8AW;8AJ"Y;858LZF@;7éJ@];%G=@;>F@;8A58;D7RJ];ÑFK]7JKÍiA7<?BF@;´9}L=@?TLY{T; .70HV¹7[Ê;>9;8=>I?BR[é;~LF@FKZO%;b%´` º LªF>~J];X5>;8{T{BFóL=@;?TAW;8G;8AW;>AJÚLAW_?BF"LWSé7	7<{B;ÚLA OÑ7	W;8{l²ð"A;*58LAÌJ];8A4587AF@?BW;8=J@];E7<{B{T7:[\?TACÑG;8=jJZ=KYPL}J?B7<AÌ7J]?BFXSé7	7<{T;8LA~O%7	W;8{l3ILFKF@ZO%;J]L}J%XY º*?TADFK7<O%;"F@;>AF@;}RyiJ·?TF·FK]7:[\A^ X7`J]PLJZAW;>=F@7<O%;AL}JZ=@L{ôônõöª÷ø@ù'ú
  æ Ï	-.-.&'/0/°	
i1-818q)!	('x)T1
J;>5.]A?T58L{M5>7<AW?£J?B7<AF8ÅJg	G?T58L{658;8{B{TFÏLAWJ@];8?B=5.]PL}=L5'J;8=K?TFjJ?T5LF58LGPL5>?BJgzEZA5'J?B7<APL{é?BAGPL=jJ?B58Z{TL=587:9<;>=LC;DG=@7YPLY?B{T?BJ@?T;>Fé	EK'6OÑ;8LA±97<{TZO%; 
 dAZO*Y;8=7}58;>{T{TFó]?£J@J?BAC¤L 5>7<OÑGL5>J¿F@;'J¤FK7fóLAW9<7{TZO%;E=L}5>J?B7<A*é;'J5£PL{B{qJ@;8AW¤?TF·FK7<O%;²F@;8AF@;²J7´J];8?T=é587<ZAJ@;8=@GL=KJ@F¹?BADJ]; SÊ7ª7<{B;ÚLAO%7	W;8{le¤7<=@;>79;8=zJ];4P=KFKJ¤7<=KW;8=¤LAWÀ]?BC<];8=7=@W;>=¤5>7<=@=K;85'J?T7AFJ]PL}J¤FK]7<Z{BWèJ@7 Y;½LGG{B?T;>WJ7¾J];5.]PL=@L5>J@;8=@?BFKJ@?T58F%7ÏJ]; Sé7	7<{T;8LA¾OÑ7	W;8{?BA 7=@W;>=%J@7LGG=@7L}5.] J]; 5.]PL}=L5'J;8=K?TFjJ?T5>FÑ7}J]; C<;>A;8=K?T5OÑ7	W;>{íL=@;óL{BF@7 8A7:[\A ^ X7`le 7<=@;²FKGq;>58?£P5ÚL{B{B{T;'J ã  å ` ã  å `  ~»  * ,VkKE*moq·ç% .106HÝ - r EYXî<.10E?TF\C<?£9<;8AY      'Po_?TF ;ª;8W_L}AW¨ * r %r - r|,N?TF¹LALWW?£J?T7APL{íOÑL=8D?BAW;>Gq;>AW;8AJ²7} { Å[\?BJ]- 'èºÑL{BOÑ7FKJFKZ=@;>{B< P;¥[\?T{B{HW;>A7J;óY´ ã  å N`UÏ»_ ã  å J@];¥Gq7?TAJ¹587:9<;>=LC<;óG=K7<YPLY{£zLAWY 
 ã  å `DC²ßÜ ã  å ßJ@];¥OÑ;8LA¤L=@;8L%7M ã  å ÏF@FKZOÑ;"J@]PL}J	% 'º´LF>ÏEJ7XLÚ97<?TWz587AW?BJ@?T7<AL{qW?TFKJ@=@?BYZJ?B7<AFÊLAWz{B;>J b
	 qV` b
	  z RW;>A7J;J];¥W?BFKJ@=@?TYZJ?B7<ADEZA5'J?T7A¤7}dJ@];¥=LAW7<O 9}L=K?|LY{B;X * ,VkjMm -   % P?®;£b
	 xV` b
	  z I`ÀU Ä * ,NkjEmpoqMm -%   Æ  EYX 4
í;>J b
	 LWO%?BJ·J@];²E7<{T{B7:[\?TAC*ñdLÚ	{T7<=\LGG=@71;ª?TOÑL}J?B7<AL}J¹ïb	 qV` b	 lºíÝ G y /që b ã y å	 lº   y Ý 	 q EYX NLAW 	 q·`    ºÅ[\];8=K; b ã y å	 º·` b ã y å	 lº z L=K;¿J];W;>=@?B9}L}J@?B9;8F7} b
	  z Ê[¥®=8JÚL}J`Àº
 yi\EYX Né]7{TWF·E7<=FK7<O%; ç ¦óJ@];8A ã  å Ù` U ) * ,Vkj*moq·ç - 2m G y /që  y b ã y å	 lº  Clp.10@ y! Ý"ª#  xrG=K79	?BW;8W_CÛ£>.70@   Þ %$  yi²J];Ì=LAW7<O P;8{BW .10E´?TF%FKJL}J?B7<APL=j<óEYX N´]7<{TWFÑE7<=%E7<=ÑFK7<O%;& ç ¦ÌLAWèL}{T{\ »  ¿L}AWO%7<=@;>79;8= ?BJ@];p=K;8OÑL?TAW;8=J;>=@O  	 q¨`  	  z D?TF Yq7<ZAW;8W ß  	 6r@:ß 'ë8x('  E´[\];8=K;'ë>qÑ?BFDLpA7AW;85>=@;8LF@?BACpEZA5'J?T7A FL}J@?TFK0	?BAC*),+q.-0/  'ë8q    ` ºLAW1  '   2$ J];8A

 ã  å ` 
 ã  åm G y /që  y ¦   	
 b ã y å	 lº z  C « p.10lº<@ y ¬ Ý3ª#  xrG=K79	?BW;8WzJ]PLJJ];¥?TAJ@;8C<=@L{TF\L=K;"PA?£J;óLAWC45'ë w .10ºZ w .106ºZ   6$ 
   0#´0/£(ó'()07<0#%l)1M+Ú)(¥#~)#~&'PE1*),+ fóktt
pdôp
  l/µ&'(K:¶	&.1"0 $ c  ó&'é)(	:1   î
  U) 0" 2 &( !)+*-,/* *3 2 ygAJ]?TFzF@;>5>J?B7<A[Ê;pY=K?T;Qè=@;'9ª?B;>[Ù=K;8FKZ{BJ@F E=@7O ^YX:æ `ó587<A5>;8=KA?TAClL{BOÑ7FKJsD;|;L}5>J F@?TOZ{|L}J@?T7<Aè7e 7	W;8{

	
6  != R@ : > @;=FJ
!>%@I;>B\CL@ 
O@_;7 ygA7<=KW;8=²J@7 FK?TO*Z{TL}J;58;8{B{TF¥7e 7	W;8{R[\?BJ]_J];8?T=²;|;L5>J¿W?TFjJ=K?TYZJ@?T7<AF8í7<A;X[Ê7<Z{TW½]PLÚ9<;XJ7k8A7:[;<;L5'JV9L}{TZ;>FM7ÅJ];·F@]7}JKÍgA7<?TFK;ÊJ;>=@O .\[\]?T5.]´=K;7Z?B=@;8FIJ@];·FK?TO*Z{TL}J?B7<Aó7PJ];·Ud7<?BF@F@7A´Gq7<?BAJIG=K7ª5>;8F@F7<AJ@];R[\]7<{T;RG{|L}A;dñ]?TF6?TF6?TAE;8LF@?BY{T;}LAW?BAFKJ@;ÚLWx}[Ê;·ZF@;RJ];RE7<{T{B7:[\?TACó/°#~):1'd& 7	-'1'0#´!ª/£)P3E7<=óLC<?B9;8AFK?h>;%7}ó)$'1:&'(sµ) V0É	)  ?BA4[\]?T5.]_[é;X[éLAJ¿J@7 FK?TO*Z{TL}J;*L{TO%7<FKJ¥;|;L5>J@{B47<Z=ó5>;8{B{TFF@L: ?BJ~?TF~FKG];>=@?T58L{7YF@;>=K9}L}J?B7<A [\?BAW7:[ ìlºr¥%7¥=@LW?TZF¥'\7<A;ÌF@;>{T;85'JFzL{TL=@C;8=~FKG];>=@?T58L{0é!P&'x-.& V0É	) ÀEFLÚ[\?£J]_LD=@LW?TZF! £ÏFKZ5.]4J]PLJ²?BJ?TF";>A7<ZC<]4J@7DJ.L 8};*?TAJ7zL}58587ZAJ¥Gq7<?BAJF"7J];G7<?BAJ*G=@7	58;>F@F´?TApJ@]?TF{|L=KC<;8=¿?TA%QPZ;8A5>;D[\?TAW7:[ ?TA¨7<=KW;8=¿J74C<;'JXC<7ª7	Wp;>FKJ?BO~LJ;~7}¹J@];F@]7JKÍA7<?BF@;XJ;8=KO .?TA½J];%F@OÑL{B{T;8=²7YF@;>=K9}L}J?B7<A±[\?BAW7:[ lL}AW±J@]	ZF¿J];~F@]LGq;%7·J@];~5>;8{B{TF.[\?£J]]?TC<]G=@7YPLY?B{T?BJg4FK;8;i:d?TC<Z=K;   X' :P7<=@OÑL{T{£~7A;¿58LAG=@7:9<;óJ]PL}J¹?£MJ];L}JKJ;>A	ZL}J?B7<A¤EZA5>J@?T7<AF¹?TF\7MJ];E7<=@O¸kj0or    ß o²mz6ß "óE7=RFK7<O%;¹5>7<AFjJ.LAJFé 'ºr$# ' ºóLAWÑ?BJ];¹W?TFjJ=K?TYZJ@?T7<AX7,±]PLFNPA?£J;OÑ7OÑ;>AJ%DÛj, ë f ã " f  á'& å Þ $ E7<=F@7<O%;)(»ÀÛ°¦<r#  S ÞlJ@];8A_7<A;*5ÚLA4FK]7:[ J@]PL}J"E7="LA**r,+ªr- ' ºJ];>=@;ó;<;ª?TFjJF.  'ºXF@Z5.]¤J]PLJ
/ 01 v,2w3 Õ 3 465 G3 783 965': ,  kjr$;    +=<> '¦\m?-~ E   ïygAJ;8=K;8FjJ?TACÑ58LF@;>F¹[\];>=@;¥J];>F@;¿LF@FKZO%GJ?B7<AF\L=K;óF@L}J?BFKP;>W 5>7<AJ.L?BAz{T7<C<A7<=@OÑL{W?TFjJ=@?BYZJ@?T7<AD7} ,·
:M?TCZ=@;   X<3Ï{TO%7<FKJÏ;<;L5'J²F@?BO*Z{|LJ?T7A¤7}e 7ªW;8{d~?TA¤J];*7YF@;>=K9}L}J?B7<A [\?BAW7:[ ìlºªr@¥'Y JL 8?TAC?TAJ7%L5>587<ZAJ\J@];¥Gq7<?BAJF7ILX{TL=@C;8=·?BA%QPZ;>A58;¥[\?TAW7[ìºr@  s

	
 A B
; @A;pB9>! ;=FJM! >%@A;pBñ];L{BOÑ7FKJ6;<;L5'JVF@?BO*Z{|LJ?T7Aó7}PJ];ÊF@]7JjÍgA7?TF@;ÊG=@7	58;>F@FVL}{T{T7:[\F67<A;RJ7C;>JI5>7<AW?£J?B7<APL{W?BFKJ=K?TYZªJ?T7AF7VJ];*58;>=KJ.L}?TAÌC<;>7<O%;>J=K?T58L{G=@7<G;8=jJ?B;8F7}VJ];*C;8A;>=@?T5OÑ7	W;8{l#P±;[\?B{T{];8=K;´LCL}?TA5>7<A5>;8AJ=@L}J;´7<Ae 7	W;8{
	ZGG7<F@;~Jg[Ê7PA?BJ;ÑF@;'JF*7\G7<?BAJ@FÐ}ë'r8ÚÚHr.Ð7?LAWpÐ  ë rÚÚÚír.Ð  B ?TA7Z=7<YF@;8=j9}L}J?B7<A[\?TAW7:[ L=@;C<?B9;8AHLAWD[Ê;"[·LAJJ@7´Gq;>=KE7<=KO LA½L{TO%7<FjJsV;<;L5>J\5>7<AW?£J?B7<APL{ÅF@?BO*Z{TL}J?B7<AÑ7}Oe¤7ªW;>{H	[\];8=K;²J];587<AW?BJ@?T7<AÑFKJ.LJ;8FÊJ]PL}JRJ];"Gq7?TAJFÊÐ  L=K;587:9;8=@;>WY4V/T&@1'm  58;8{B{TF>LAW~J];ÏGq7?TAJFéÐ   L=K;587:9;8=@;>WYè²#~):1' m   58;>{T{BF8ME7<=F@7<O%;DC<?£9<;8A¨AZOYq;>=@Fimë'rÚÚÚír m?ÌL}AW/m  ë rÚ8ÚHr m  B NT¹7J;ÑJ]PL}JJ]?BF¿Jg	Gq;ôônõöª÷ø@ù'ú
  4 Ï	-.-.&'/0/°	
i1-818q)!	('x)T1
7Ê587<AW?BJ?B7<AF²L}{T{T7:[\F"7A;*J7z587AF@?BW;8=²58LF@;>Fó[\];>=@;´J];4& 7	-'P!	#%$'&'(7}é5>;8{T{BF"587:9;8=@?BAC¤LGq7<?BAJ¥?TFF@G;85>?BP;>WHñ];D587<AW?BJ@?T7<APL}{VF@?TOZ{|L}J@7<=¥?TF¿OÑ;8LAJE7<=¿G=@7	WZ5>?TAC¤JgªG?T5ÚL}{ÊF@LOÑG{T;8Fó[\];8=K;DJ];>F@;D5>7<AW?£J?B7<AFL=@;~FL}J@?TFK;8WH±ð"ZJ´7ÏLFKZ %58?B;8AJ{£p{|L}=@C<;ÑF@;>J*7\J];>F@;FL}OÑG{B;8F>V7<A;D58LApJ];>A¾;8FKJ@?TOÑL}J;%9}L=@?B7<ZFPA;²FjJ.L}J@?TFKJ@?T58L{qG=@7<G;8=jJ?T;>F·7íJ@];²C<;87OÑ;'J=KÑ7íJ@];²587:9<;>=LC;²G=@7	58;>F@F\LAWz?BADGPL=jJ?T5>Z{|L}=RJ@];²587<AJL5>JW?TFjJ=K?TYZJ@?T7<ADEZA5>J@?T7<AFW;8F@5>=@?BYq;>W?TA@­:P7<=ÏJ]?BF²7<A;´5ÚL}A±L}WPLGJ86?BAÌJ];X{TL=@C<;>=Ï[\?BAW7:[¥íJ];XF@7z58L{T{B;8W4YPL5 8[éL=@WFDE587<ZG{T?TACDE=@7<OnJ];GPLFjJsíF@?TOZ{|L}J@?T7<A75>7<AW?£J?T7APL{<5>79;8=@LC<;éG=@7	58;8FKFdW;>9<;>{T7<G;8W¿E7<=HJ]; Sé7	7<{T;8LA¥OÑ7	W;>{Y9P²;>AWPL{B{ ^5N@`lñ];ó?BW;ÚL´5>7<AF@?BFKJ@F¹7}dJg[Ê7~FjJ;8GF8
 :M?B=@FKJ7<A;*5>7<AFjJ=@Z5>JF¥L eL=8}7:9ÌG=K7ª5>;8F@F´~l¹7NGPLJ@J;>=@AF7NGq7?TAJFJ@]PL}J]PLFE7<=ÏFKJL}J?B7<APL=jW?BFKJ=K?TYZªJ?T7A~J];²5>7<AW?£J?B7<APL{W?TFjJ=K?TYZJ@?T7<A~7 e¤7ªW;>{íNU67<?TAJF\L}=@;²C<;>A;8=@L}J;>W LJ\;<;ªGq7A;8AJ?TL{G;8=@?B7ªWFD0[\?BJ]pLA;|;G7<A;>AJ?|L}{éW?BFKJ=K?TYZªJ?T7A½GL=LO%;>J@;8=¿;7ZPL{NJ7 ` 1 ê ã  Ö 5 : å
^ 0oq<oq¿LAW{T7	5ÚLJ;8WX?BAXJ@];[\?TAW7[ [\?BJ@]%W?TFKJ@=@?BYZJ?B7<A ^ jò°  YZJR7<A{£D +\0³P&'0(N(&.1:&'x-.&ÏÉ	):&.1\x)dµ:)/£,&-.)É0)1*),+¥#% 7<0#%/6-.)µ&'(K:¶	&*),+¥0³P&P)0PE1ÏÐ   RUd7<?BAJ@F\{T7	5ÚL}J@;8Wz?TAJ];ó[\?BAW7:[FjJ.LÚDJ];8=@;E7<=Ê;<;ªGq7A;8AJ?TL{qJ@?TO%;8F"E[\?BJ@]DGPL=@LO%;>J;>= XÊLAWL=K;"=@;>OÑ7:9;8WHYZJ7<A{£¤ +"0³P&'0(¥$'1:&'x-.&¥É	):&.1x)µ:)/£g&%0³P&¤-.)É0)1D),+%#% 7<0#%/Ê-.)µ&'(K:¶	&),+X0³P&óP)0P01¿Ð   yi\LzGPL=jJ?B58Z{TL=¥=@;8O%7:9}L{[Ê7<Z{TW{T;ÚL}W J7%J];ó9	?T7<{TL}J?B7<AHJ@];8AJ@];G7<?BAJÏFKJLÚªF¹E7<=ÏLA7J@];8=Ï;<;ªGq7A;8AJ?TL{J?TO%;¹ð"A;¿5ÚLAF@]7[èJ@]PL}JéJ@];FjJ.L}J@?T7<AL=KXW?BFKJ@=@?TYZJ?B7<AÑ7}HJ]?BFéFKGPL}J?TL{ÅY?T=jJ]ªÍgLAWªÍiW;ÚLJ]~G=@7	58;8FKF¥	~N?TFR;7ZPL{J7´J@];¥587<AW?BJ?B7<APL{qW?TFjJ=K?TYZJ@?T7<A7} e 7	W;>{X?BAW;>;8WH
  {B7<ACp=KZAèF@?TOZ{|L}J@?T7<A¼7¥J]?TF eL}=@{T7:9 G=@7	58;>F@F>FKJL=KJ@;8WE=K7<O J@];4;8O%GJg [\?TAW7:[¥¹C<?B9;8F=L}AW7<O GPL}J@J@;8=KAF²[\?BJ]½LW?BFKJ=K?TYZªJ?T7AÌ58{B7<F@;*J@7zJ@];X587<AW?BJ@?T7<APL}{d{TL:[ 7R?TAJ@;8=@;>FKJ8´ñ];X;<;L5>JFKJL}J?B7<APL=j_W?TFjJ=K?TYZJ@?T7<A½7·J@]; eL}=87:9±G=@7	58;>F@Fz ~
Eó5ÚL}A¨L{TFK7 Y;~7YJ.L?BA;8W?TA;|;L5>J¿E7<=@O¤ZFK?TACè$.	-  R(KÉ1 -.)!/°0	¶~+s()# E³P&X1'T%FK?TO*Z{TL}J?B7<AD^YX   `"FK?TO%?T{|L}=*J7J@];8FK;ÌG=@7Gq7<FK;8W YP²;8AWL{T{^5N `Ïñ]?TFÏOÑ;'J]7	W=K;7Z?B=@;8FW;>PA?BJ?B7<A7}IJg[é7& 7<(&'#%/G=K7ª5>;8F@FK;8F²7IGq7<?BAJGPLJ@J;>=@AF ~ h  'H ~  ? ÊLAWzL}A±)(KÉ	&'((&'/£l)óVñ];>F@;²;<;	J@=@;8OÑL{qG=@7	58;>F@F@;>F\L=@;C<7<?TAC¿J7W7<O%?TAPL}J@;E[\?£J]X=@;>F@G;85'JRJ@7"\	~dE7<=NL}{T{ o  º¥LAWX?BÅJ];>´5>7<?TA5>?TW;\LJ oN`ºª<J];>A~  ]PLFVJ];\W;>F@?B=@;8W587AW?BJ@?T7<AL{xW?BFKJ@=@?TYZJ?B7<AHIñ];¥W;'J.L?B{TF·58LA¤Yq;²E7<ZAW ?BA ^YX:æ`
  "!$#!&% (')(#+*-,/.10!&*2 3'546*
VÏ;>=@;z[é;¤F@ZO%OÑL=@?h8;zLFKF@ZO%GJ?B7<AF*[Ê;OÑLW;?BA¾J@];¤A	ZOÑ;>=@?T58L{·;|;L}OÑG{B;8F´J]=@7<ZC]7<ZJXJ];z[\]7<{T;GPLG;8=>
7 98 ? H ! ,U"3&( !)+*-,/.#"3,;:D !) *-,:P7<=·J];óL}JKJ;>A	ZL}J?B7<AH[Ê;L}F@F@ZOÑ;¥7<A;²7}dJ@];²E7<{T{B7[\?BACJg[Ê7%EZA5>J@?T7<AF>3
<  6>= kjEorV` *>q s©xsß mpoVß r@?   áBA 
<  = kí` 0or8j¦RÝÑß o~m¨ß áBA 
TÏ7J@;*J]PLJ²Yq7}J]_L=K;*OÑ7	W?£P5ÚL}J@?T7<AFÏ7DC²i5E 1´#~)8É	&'/°x?TAÌL}5>J"J@];>7<A{B W?GFx;>="?TAÌJ@];´LFKF@ZO%GJ?B7<AFJ]PLJL}=@;¥LW7GJ;>W ?BAzJ@];¥A;8?BC<]Yq7=@]7	7ªW7}dJ@];óLAJ;8AAPL
pdôp
  l/µ&'(K:¶	&.1"0 $ c  ó&'é)(	:1   N
7   *N:P7<=\LAJ;>AAPLXGq7:[Ê;8=\[é;óLFKF@ZO%;¥7<A;¥76J];²E7<{B{T7:[\?TACOÑ7	W;8{BF8
< G 6>= /  ?BF587<AFjJ.LAJ8
< G = /  ?BF;<;ªGq7A;8AJ?TL{H[\?BJ@]zOÑ;8LA_¦  
< G #= /  ?BF´{T7<C<A7<=@OÑL{Ê[\?£J]¾GPL=@LO%;>J;>=@F >r	  *O%;ÚLA?BAC /  ` ¦Úº ã
 ä,å f ë  N[\];8=K;¤Ò_?BF%FjJ.LAWPL=@WA7<=KO~L}{d=@LAW7<OS9}L=@?TLY{B;'T¹7J;¿J]PL}J8r	  58LA4Yq;´?BAJ;8=KG=@;'J;>W_LF"O%;ÚLA4L}AWÌ9}L=@?TLA58;7 / ;<;ªG=K;8FKF@;8W?TAzWOS
7  .#&3)+,yiLW?TAC?TFéLF@FKZO%;8W;<;ªG{B?T5>?BJ{£X?TAL¿OÑ7	W;8{Å[Ê;"J.L 8};"?BJé{T7<C<A7<=@OÑL{[\?BJ@]D?BJ@Fé7:[\AGPL=@LO%;>J;>=@F¥8r	  '
7   .#*-" 1)+ 1&-,34' * O0 *     *(  *-)+4!
?T=K;85'J·587OÑGZªJ.L}J@?T7<AFRF@]7[ J@]PL}JéZAW;>= ^ X7`xLAW ^®U   `lª?BAÑJ];]7<O%7<C<;>A;87ZF·U67<?TFKF@7<ADG7<?BAJÊG=K7ª5>;8F@F5ÚLFK;PJ];&:P7<Z=@?T;>=éJ=@LAFjE7<=@O 7}dJ@];¥F@]7J¹A7?TF@; .70D`n.10éW7	;8F\A7J\W;8G;8AW 7<AzLAW¤?TF;+	ZL{HJ7AB EÒ3FiV`C  à á   B   ` us©ªw  ^ T FÏÒ s}t! #" s%$ Ä ?   FÏÒ Æ m
^
S T   F ÏÒÝ ^ T ?  ?'& m/F ¹Ò¥m ?(& FÏÒ¹Ý ? &  H rE7<="ÒÌ»¾¹V[\];8=K;XJ@];XY=L}A5.]±7}RJ@];X587<O%G{B;<;4FZZPL=@;X=K7ª7JEZA5>J@?T7<A_?BF"5.]7<FK;8A±[\?£J]_G7<F@?£J?B9;*=@;8L{GPL=jJ*EF@;>; ^ X7`|'
7 ) * &-4  4ñ];¥E7<{T{B7[\?BAC*O%7ªW;8{TF·L=@;²ZFK;8W¤E7<=AZOÑ;>=@?B5ÚL{H?B{T{BZFKJ@=L}J@?T7<AH
M ,+6 < A >+ 6 =lUdL=LO%;>J@;8=KF¹7} í;>9;8{ Í ª;'JF\E7<=#ª]PLAA7<A=a·LGPL5>?BJg5>,ÅªXs
 L}JKJ;8AZPLJ?T7A L}F¹?BA^®&X7`H[\?BJ@]`§¦<r@-4`.-r ?  `§¦<
 ]7<O%7<C<;>A;87ZF¹Ud7<?BF@F@7A GPLJ@J;>=@Az7MLAJ;>AAPLF>Å[\?£J]z?TAJ@;8AFK?BJg ^ 
 G7[Ê;8=¹?TF\L}F?TA^U   `l
 Q `§¦<
   ` ¦<
 HroL}F\[Ê;8{B{íLF ^ r  FKGq;>58?£P;8W ?TAzGPL=jJ?T5>Z{|L}=é;<;LO%G{B;8F8ñ]?TFÑF@?BOÑG{B;OÑ7	W;>{ÏL}{T{T7:[\F´E7<=X;<;ªG{B?T5>?BJ%5ÚL{B58Z{TL}J?B7<AFXLFX[Ê;Ì]PLÚ9<;LA ;|;G{T?T5>?BJ%;<;ªG=K;8FKF@?T7A E7<=XJ];:P7<Z=@?B;8=·J@=LAFjE7<=@O 76J];¥587=@=@;>F@G7<AW?BAC%F@]7J\A7<?TFK;ôônõöª÷ø@ù'ú
<ï Ï	-.-.&'/0/°	
i1-818q)!	('x)T1
M ,+ < A >+  =lUdL=LO%;>J@;8=KF¹7} í;>9;8{ Í ª;'JF\E7<=#ª]PLAA7<A=a·LGPL5>?BJg5>,ÅªXéÃO%7<=@;²=K;ÚL{B?TFjJ?T5ÏOÑ7	W;>{
 L}JKJ;8AZPLJ?T7A4LF²?TA ^®&X7`M[\?£J]  ` ¦:º<ºªr@-¼` -r ?  ` ¦:º[\?BJ@]4W?TFjJ.LA5>;*;<;ªG=K;8FKF@;8W±?TAÌO%;>J@;8=KF8yiJ¹587<=K=@;>F@G7<AWF\J7%L´{T7<FKF7MLYq7ZJ¥¦ -º<ì¸L}J¥¦:ºº<ºOz
 ]7<O%7<C<;>A;87ZF¹Ud7<?BF@F@7A GPLJ@J;>=@Az7MLAJ;>AAPLF>Å[\?£J]z?TAJ@;8AFK?BJg ^ 
 G7[Ê;8=ÏLF?BA^®UN@`í[\?BJ@] Ì`  
 Q `§¦<
   ` mó¦:ÐXWOSéO V[h±¦< S
	 e V[h ¦< 	 ¦Úº á ë &	P§ oN`º-
 LF[Ê;8{B{íLF ^ r	¹FKGq;>58?B;8W¤?TAzGPL=jJ?T5>Z{|L}=é;<;LO%G{B;8F8
M ,+# < A >+ # =lUdL=LO%;>J@;8=KF¹7} a  e¤ 7:[\A{B?TA 8 VLAW7 Faé;8{B{TF+5>,Å   
 L}JKJ;8AZPLJ?T7A4LF²?TA ^®&X7`M[\?£J]  ` ¦:º<ºªr@-¼` -r ?  ` ¦:º[\?BJ@]4W?TFjJ.LA5>;*;<;ªG=K;8FKF@;8W±?TAÌO%;>J@;8=KF8yiJ¹587<=K=@;>F@G7<AWF\J7%L´{T7<FKF7MLYq7ZJ¥¦ -ºW1SL}J¥¦Úº<º<ºO
 Á ;  Â¹ZA?£E7<=@O%{BóC<;>A;8=@L}J;>WXGPL}J@J@;8=KA%7}xæ}­²Gq7<?BAJFI7 SXFV?BA*J];?BA%QPZ;>A58;·[\?BAW7:[-<º -<º 8O%[\]?B5.]4O~L 8};8F²?BAJ@;8AFK?BJg ^ ` ºº%- SU@8OX:²ñ];*7<YFK;8=j9LJ?T7A[\?TAW7[§?BFÏJ];*?TAA;8="FZ	ZL=@;´7F@?h8; S º S º@8	O  
 G7[Ê;8=ÏLF?BA^®UN@`í[\?BJ@] / ` S º PÃ
 T  `¼D`ºº¦ 	 
 ~  {B7<C<A7=@OÑL{[\?£J] Ê`ºXLAW   `  
 f  ` mó¦W1SéO V[h
 `Ã¦< S
	 e V[h}
   `º2ºº S	 
M ,+
	 < A >+ *	 =lUdL=LO%;>J@;8=KF¹7} a  e¤ 7:[\A{B?TA 8 VLAW7 Faé;8{B{TF+5>,Å   
 L}JKJ;8AZPLJ?T7A L}F¹?BA^®   `H[\?BJ@]`§¦:ºr@-4`´[\?£J]zW?BFKJ.L}A58;¥;<;ªG=K;8FKF@;8W?TA 8O VyiJ¹587=@=@;>F@G7<AWFJ7%LX{T7<FKF7MLYq7ZJ¥¦ S ºW1SÀLJ¥¦18O 
 f  ` mó¦W1SéO V[h
 `Ã¦< S
	 e V[h@
 G7[Ê;8=ÏLF?BA^®UN@`í[\?BJ@] é`	r	  `  S  -  ` 	 
PLF\FKZC<C<;>FKJ;>W?BA^   ï `
pdôp
  l/µ&'(K:¶	&.1"0 $ c  ó&'é)(	:1  X
 ~  {B7<C<A7=@OÑL{[\?£J] Ê`ºXLAW   `  
    T  `º£¦<

^ `ºª 	 SU@8O_?B	A7}JíF@G;85>?BP;>W¿7J@];8=j[\?TFK;IPC<Z=K;8FíY;ÚL=í7<AóLA²7YF@;>=K9}L}J?B7<A"[\?TAW7:[ Û°m 	 8	O r 	 8O´Þ LAW L=K;²YPLF@;>W7<Az5>?T=@5>Z{|L}=·?TA%QZ;8A5>;ó[\?BAW7:[[\?£J]z=L}W?TZF   `.-<º 8OÙ5', ¿­   s
  D. (#  *
^ X7` S·L585>;8{B{T? :ÊLAW SEL}Fh85+h>	Fh'	AHSH   ï<ï<ï<'ªð"AL587:9;8=L}C<;"G=K7ª5>;8F@Fé=LAC?TAC¥E=@7<O J@];'Sé7	7<{B;ÚLAOÑ7	W;8{J7DJ@];´U67<?TFKF@7<AN7<=K7<A7<?J;>F@F@;>{T{TL}J?B7<AHq[\?£J]4L}GG{T?B5ÚL}J@?T7<AF¹J@7D[\?T=@;>{T;>F@F"5>7<OÑOZA?T58L}J?B7<AF>
. 	 ¸(&gP)(s 	
96 J7%LGGq;8L=?TA ¹ÉµM0 ·/YÊ()$.$ T^   ` aé79;8=>ñ² e±ÅLAW ñ]7O~LF>®6 X1N3N XÊ/T&'#~&'P01*),+sÚ+Ú)('#%) H³P&.)(s1Pè?T{B;> ª7AF8
TÏ;>[R7<=8Å^®@`&CN]=@;8AY;8=KC<;8=>!5óLAWí;8?BYA?£J h3PXP X N3N NdygO%GPL5>JN7}q5>{TZFjJ;>=@;8WXJ=@L  %5\W?TFjJ=@?BYZJ@?T7<AFd?TA a  e =LW?B7*A;'Jg[é7<=Z8G{|L}AA?TACª?BA q&'/T&'(Kè-Ê	¶0x&.&'('0	¶´0_ $ )#P&'00µ&%)(s/£É"Y P¥;'<PU6PLAW
ªOÑ?£J]H  6;>W?BJ@7<=@FCV{TF@;'9	?T;8=>PO%FKJ@;8=@WLO  X   NXÚ34^­ ` ¥ZYA;8=>! X N3N<æ< aé7<O%GZJL}J?B7<A 7zFK]7JjÍgA7<?BF@;G=@7<YPL}Y?T{B?BJgÃW?BFKJ=K?TYZªJ?T7AFL}AW W;8AF@?BJ@?T;>F8
    c#"  $ )#!	I 6%$ Pî<Çïî}æ X<^Ç` ¥ZGªJ.L}UdLAWiP²ZOÑL=8Ud'&¥   ï<ï<ï<'ñ]; a·LGPL5>?BJg¥7!Pè?T=@;>{T;>F@F9TÏ;'Jg[é7<=Z8F8<y CQCQC4ñd=@LAFL}5>J?B7<AF7<AzygAE7<=@OÑL}J@?T7<Añ];>7<=KPGGHÅ34 4Íg­ï}­ª97<{ygñéÍi­æA7    eL}=@5.]   ï<ï<ï^®æ@` VL{B{ÅUdM X1N3434s(sPl()8É!P-'l)_g)D0³P&_H³P&.)('¤),+ $ )µ&'(K:¶	&)Ê():-.&.1.1:&.17*Pè?B{T;' ª7<AF>TÏ;'[
R7<=8Å^î` VÏ;8?BA=@?B5.]H V	LAW e¤7<{T5.]PL}A7:9q	y. qq X N3N}­-ª7<O%;¹{B?TO%?BJIJ@];87=@;8O%FNE7<=N;<;	J=K;8OÑL{LAW~ZA?T7<A%F@]7JKÍA7<?TFK;²G=@7	58;>F@FK;8F8 c4E³ 6 ²	-.³  6+, X:3N XÇ N^j4@` VÏ;8?BA=@?B5.]H VLAW?ª5.]O%?TWªJÚ(R X N34<Ç<'TÏ7<=KO~L}{M587A9;8=KC<;8A5>;D7ÊO*Z{£J?TW?TO%;8AFK?T7<APL}{6FK]7JóA7<?BF@;LAWz=L}J@;8F\76J]?BF\587<A9<;>=@C<;>A58;}¹ÉµM0é/Y-Ê(.)$.$  6%$ Åîï3Nªî<ï^jN@`&P¥;>AWPL{B{APÃ LAWñ]/.<AA;8F> C\ X1N3N3NsU6;8=KE;>5>J 	?TO*Z{TL}J?B7<A¥?TA 	J7	5.]PLFjJ?T50²;87<O%;>J@=K<1·lg&'(s
¹&.-.)@¶P0)P   UNsGGH X:Çæ3NÍ XÇ 4<æ	F@G;85>?|L{í?BF@FKZ;¥7<Az=LAW7<O F@;'JF>^YXÚï@` e32<{T{B;8=>4MÈ&.-'l!	(&.1)¨(KÉ	)# ¯M)(.)x)g&.1.1:&'/£)1'H9<7<{BZOÑ;(4<î7}ÏÈ&.-'IV ¿)g&.1%0   iT1' 
ªG=@?BAC<;>=jÍ5N;>=@{TLCX N3N­^YX X7`¿UN=@LFL}WH&óÅL}AWÌð76@LAGq;>=98ñ²6 X N3N34<éAð"9;8=j9ª?B;>[ 7}Qa  e  CI9<7<{BZJ?B7<AJ7:[éL=@WPè?TW;>YPLAWa  e §y CCQCgaé7OÑO*ZA?T58L}J?B7<AFLªZ=K9<;'	F8]JKJGH3[[[¥®587OÑFK7ª5}7<=KC }GZYF }FKZ=K9;>	F 6       N^YX   `¿UN=K7<GGH(:XLAW Pè?T{BF@7<AH   SM X N N<æ'C;L5>J LO%G{T?BAC´[\?BJ@] aé7<ZG{T;8WeL=Z87:9 aé]L?TAFÏLAWGG{B?T58L}J?B7<AFÑJ@7 	J.LJ?TFjJ?B5ÚL{ e ;85.]PL}A?T5>F8;&¹LAW7<O FjJ=@Z5>JZ=@;8F LAWèÏ{TC<7<=K?BJ@]OÑF><N7<{ÊæÏGGH 3  Í   Ç   ^YXÚ@`=&¹?B58;>6 X Nîî<·ð"AL´C<;>A;8=@L{T?h8;>W¤FK]7J¹A7<?BF@;}DÏÉµM0W·/Y-Ê()$.$  6%$ îï3N?î<ï
ôônõöª÷ø@ù'ú
   Ï	-.-.&'/0/°	
i1-818q)!	('x)T1
^YX8­ `=&¹ZGª,e±LAW eLF@FK;>  V¥ X1N3N­Ñð²GªJ?TOZO FK;7Z;>A58;½O*Z{£J?TFK;>J@F~E7<=DFjªA5.]=@7<A7<ZF¤587	W;'ÍW?B9	?TFK?T7<A¼O*Z{£J?BG{T;sÍ,L5>58;8FKFX5.]PLAA;>{TF>¹y CQCQC ñd=@LAF@L5>J@?T7<A7A ygAE7<=KO~LJ?T7A ñ];>7<=K 	 
  X   æ X X   æ<æ^YX:Ç` 	J7:L}AH ¿BMP²;8AWPL}{T{P LAW/e¤;85 8;} Ê X1N3NÇ<   g):-.³1'l-  &.)#~&'(s4É001 ·/°-@)1'
7<]APè?T{T;'  ª7<AF>aé]?T5.];>FKJ@;8=8^YXÚæ@`óñd7<Z=@A7<?BF8 :éOª?BO*Z{TL}J?B7<AÑ7}d5>;8{B{TF·W;'PA;>W¤YDJ@];"FK?TC<APL}{qJ7´?BAJ;8=jE;8=K;8A5>;²=L}J@?T7	ygAzG=@;>GPL=LJ?T7AH^YX:î`)N;8;8=@LÚ9L}{T{T?l¥LAW ª;>AW7<APL}=@?TF>"% X N3N3N< ñ]; aé79;8=@LC<;'Í a·LGPL5>?BJg ñ6=L}W;87 F¸?BA aé;8{B{TZ{TL=a  e  		FKJ;>OÑF>     (K18	-')1)è¯&.³	-'!	/£( q&.-.³	x)/T)@¶ 	(, XÚ­<­ XÚ­Ç X^YX14@`)"?TFj[·L}APL}J]xPUdÅLAW¤ÏAPLAJ]L=LO¤% X N N3N·ð"GJ@?TOÑL{	;7Z;8A58;8FLAW ªZOra·L}GPL58?£JgD7(		AªÍ5.]=@7<A7<ZF[a  e  		FKJ@;8O%F8Åy CQCCñ6=L}AFL5'J?B7<Az7<A ygAªE7<=@OÑL}J?B7<ADñ];>7<=K 	 + X1N34­ X1N3N X<^YX1N@`)N;8=@WHI X N34<æa·LGL58?£Jg =K;8C<?B7<A7}7óL}ZF@FK?|LAa  e  5.]PL}AA;8{BF83\ñ];¿FK	O*Y7<{£ÍiFK	A5.]=K7<A7<ZF5ÚLFK;ÅUV=@7	5   ­}J]z{B{T;8=jJ7<Akaé7A,BXÚï   ÇÍ X:ï<­^   ï@`)"?BJ@;8=KY?¿LAW "?BJ@;8=KY?¿ X N3N' CV=@{TLAC&a·LGPL}58?BJgX7}HLóUd7:[Ê;8= aé7AJ@=@7<{B{T;>Wba  e  ªFjJ;>O y CCQCèð"A ª;8{B;85'J;8W¤=K;ÚLF¹?TAkaé7OÑO*ZA?T58L}J?B7<AF8ªGGH 43N   Í N<ïïª97<{X X<A7æPZCZFKJ9X N3N^   X7` P;>FKJ5>7J@J8e± X1Nîæ6ð"AJ];é;<;ª?TFjJ;8A58;·7L¹C<;8A;8=L}{T?h>;8W*FK]7JjÍgA7<?BF@;ÊG=@7	58;>F@F8}ygA Pè?T{B{T?TLOÑF>1C:B;8W?£J7<=>   l!É&.1Ì0 Ê()$.$80/°0l¾É   lT1'-.17 'P&'(10 Có)x)!	(½),+É V0 "    é0#%P
TÏ7<=jJ]ªÍ VÏ7<{B{|LAWxªÏOÑFjJ;8=KWPLO¤GPLC;8FÏî 4 4
pdôp
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - B.P. 105 - 78153 Le Chesnay Cedex (France)
Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 101 - 54602 Villers lès Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot St Martin (France)
Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - B.P. 93 - 06902 Sophia Antipolis Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, B.P. 105 - 78153 Le Chesnay Cedex (France)  	


  
ISSN 0249-6399
